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(57) An apparatus which comprises a zonal isolation assembly comprising: one or more solid tubular 
membere, eabh solid tubular member Including one or more external seals; one or more perforated 
tubular members each Fndudlng radial passages coupled to the solid tubular members; and one or more 
solid tubular liners coupled to the Interior surfaces of one or more of the perforated tubular members for 
sealing at least some of the radial passages of the perforated tubular members; and a shoe coupled to the 
zonal Isolation assembly; wherein at least one of the solid tubular members anid the perforated tubular 
members are formed by a radial expansion process performed within the wellbore; and wherein the solid 
tubular liners are formed by a radial expansion process perfomned within the wellbore. 
Also disclosed are methods and systems for isolating subterranean zones and extracting materials from 
producing zones. 
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ISOLATION OP SUBTERRANEAN ZONES 

Cross Reference To Related ApplicBtlonB 

This application is a continuation-in-part of U.S. patent application serial number 
5 08/969.922» attonf)6y dodset number 25791.69, filed on 10/3/2001, that was a 
continuation-in-part of U.S. patent application serial number 09/440,338, attorney 
docket number 25791*9.02, filed ori 11/15/1999, that issued as U.S. Patent No. 
6,328,113, that dalmed the benefit of the filing date of U.S. provisional patent 
application serial number 60/108,558, attorney docket number 25791.9, filed on 
10 1 1/16/1 998, the disclosures of which are Incorporated herein by reference. 

The present application is related to the following: (1) U.S. patent applicatton serial no. 
09/454,139, attorney docket no 25791.03.02. filed on 12/3/1999, (2) U.S. patent 
application serial no. 09/510,913, attorney docket no. 25791.7.02, filed on 2/23/2000, 

1 5 (3) U.S. patent applicatton serial no. 09/502,350, attorney docket no. 25791 .8.02. filed 
on 2/10/2000^ (4) U.S. patent application serial no. 09/440,338, attorney docket no. 
25791.9.02, filed on 11/15/1099, (5) U.S. patent applicatton serial no. 09/523^460, 
attorney docket no. 25791.11.02, filed on 3/1W200O, (6) U.S. patent application serial 
no. 09/512,895, attorney docket no. 25791.12.02, Tiled on 2/24/2000. (7) U.S. patent 

20 application serial no. 09/511,941, attomey docket no. 25791.16.02, filed on 2/24/2000. 
(8) U.S. patent application serial no. 09/588,946, attomey docket no. 25791.17.02. filed 
on 6/7/2000, (9) U.S. patent application serial no. 09/559,122. attomey docket no. 
25791.23.02, filed on^ 4/26/2000, (10) PCT patent application serial no. 
PCT/USOO/18635.. attomey docket no. 25791.25.02, filed on 7/9/2000. (11) U.S. 

25 provisional patent applicatton serial no. 60/162,671, attomey docket no. 25791 .27, filed 
on 11/1/1999, (12) U.S. provisional patent application serial no. 60/154,047, attorney 
docket no. 25791.29, filed on 9/16/1999, (13) U.S. provistonal patent application serial 
no. 60/159,082, attomey docket no. 25791.34, filed on 10/12/1990, (14) U.S. 
provistonal patent application serial no. 60/159.039. attomey docket no. 25791.36, filed 

30 on 1 (VI 2/1 999, (15) U.S. provisional patent ai^ication serial no. 60/159,033, attomey 
docket no. 25791.37. filed on 10/12/1999, (16) U.S. provisional patent application serial, 
no. 60/212.359, attomey docket no. 25791.38, filed on 6/19/2000, (17) U.S. provistonal 
patent application serial no. 60/165,228, attomey docket no. 25791.39, filed on 
11/12/1999, (18) U.S. provistonal patent jappltoation serial no. 60/221.443, attomey 



1 



docket no. 25791.45, fildd on 7/28/2000, (19) U.S. provisional patent application serial 
no. 60/221.645. attorney docket no. 25791.46. filed on 7/2B/2000. (20) U.S. provisional 
patent applicatton serial no. 60/233.638. attorney docket no. 25791.47, filed on 
9/18/2000, (21) U.S. provisional patent application ferial no. 60/237,334, attorney 
5 docket no. 25791.48, filed on 1O/2/2OO0, (22) U.S. provlsk>nal patent application serial 
no, 60/270,007, attorney docket no. 25791.50, filed on 2/20/2(K)1; (23) U.S. provisional 
patent application serial no. 60/262,434, attorney docket no. 25791.51, filed on 
1/17/2001; (24) U.S. provisior^al patent application serial no. 60/259,486, attorney 
docket no. 25791.52, fited on 1/3/2001; (25) U.S. provistonal patent application serial 

10 no. 60/303,740, attorney docket no. 2579161. filed on 7/6/2001; (26) U.S. provisional 
patent application serial no. 60/313.453. attorney docket no. 25791.59, filed on 
6/20/2001; (27) U.S. provisional patent application terial no. '60/317,985. attorney 
docket no. 25791.67, filed on 9/6/2001; (28) U.$. provbional patent application serial 
no. 60/3318.366, attorney docket no. 25791.67.02, fBed on 9/1Q/2D01; and (29) U.S. 

15 utility patent appitoatlon serial no. 09/969.922, attorney docket no. 25791.69. filed on 
10/3/2001, the disctosures of whk:h are incorporated herein by reference. 

Background of the Invention 

This invention relates generally to oil and gas expkration, and in partkiular to isolating 
20 certain subterranean zones to facilitate oil and gas exploration. 

During oil exploration, a wellbore typically traverses a number of zones within a 
subterranean fonmatlon. SonrYO of these subterranean zones will produce oil and gas, 
while others will not. Further^ it is often necessary to isolate subterranean zones from 
25 one another in order to facilitate the exploration for and production erf oil and gas. 
Existing methods for isolating subtenranean production zones in order to facilitate the 
exploratksn for and production of oil and gas are complex and expensive. 

The present inventton is directed to overcoming one or more of the limitations of the 
30 existing processes for isolating subtenranean zorws during oil and gas expkxatlon. 

Summary of the Inventton 

According to one aspect of the present invention, an apparatus is provided that 
includes a zonal isolation assenibly Including: one or more solid tubular members, each 
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soiid tubular member including one or more external seals, one or more perforated 
tubular members coupled to the solid tubular members, one or more flow control valves 
operabty coupted to the perforated tubular members for controlling the flow of fluidic 
materials through the perforated tubular members, one or more temperature sensors 

5 operably coupled to one or more of the perforated tubular members for monitoring the 
operating temperature within the perforated tubular members, one or more pressure 
sensors operably coupled to one or more of the perforated tutHJiar members for 
monitoring the operating pressure within the perforated tubular members, and one or 
more flow sensors operably coupled to one or more of the perforated tubular members 

10 for monitoring the operating flow rate within the perforated tubular members, a shoe 
coupled to the zonal teolatton assembly, and a oohtioller operably coupled to the flow 
control valves, the temperature sensors, the pressure sensors, and the flow sensors for 
monitoring the temperature, pressure and flow sensors and controlling the operatfoh of 
the flow control valves. At least one of the solid tubular members and the perforated 

15 tubular members are formed by a radial expanston process performed within the 
weHbore. 

According to another aspect of the present invention, a method of isolating a first 
subtenanean zone from a second subterranean zone in a wellbore Is provided that 

20 includes positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the flrst subtenanean zone, positioning one or more perforated tubulars 
within the wellbore, the perforated tubulars traversing the second subterranean zone, 
radially expanding at least one of the primary solid tubulars and perforated tubulars 
within the wellbore, fluididy coupling the perforated tubulars and the solid tubulars, 

25 preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the solid tubulars and perforated 
tubulars, monitoring the operating temperatures, pressures, and flow rates vt^in one 
or more of the perforated tubulars. and controlling the flow of fluidic mat^als through 
the perforated tubulars as a function of the monitored operating temperatures, 

30 pressures, and flow rates. 

According to another aspect of the present invention, a method of extracting materials 
from a producing subterranean zonie In a wellbore, at least a portion of the wellbore 
inchjding a casing, is provided that Includes positioning one or more solid tubulars 
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within the wellbore, positioning one or more perforated tubulars within the welltx^rs, the 
perforated tubuiars traversing the producing subterranean zone, radially expanding at 
least one of the solid tubulars and the perforated tubulars within the wellbore, fluldicly 
coupling the solid tubulars with the casing, fluididy coupling the perforated tubulars 

5 Witt) the solid tubulars, fluldidy isolating the producing subtenanean zone from at least 
one other subterranean zone within the wetlbore, fluidicly coupling at least one of the 
perforated tubulars with the producing subterranean zone, monitoring the operating 
temperatures, pressures, and flow rates within one or more of the perforated tubulars, 
and controillng the flow of fluidic materials throu^ the perforated tubulars as a function 

10 of the monitored operating temperatures, pressures, and flow rates. 

Aoodrding to another aspect of the present invention, a system for isolating a first 
subtsnranean zone from a second subtenanean zone in a wsllbore is provided that 
' includes means for positioning one or more solid tutkulars within the wellbore, the solid 

15 tubulars traversing the first subterranean zone, means for posfitioning one or rmte 
perforated tubulars within the wellbore, the perforated tubulars traversing the second 
subterranean zone, nneans for radially expanding at least one of the solid tubulars and 
perforated tubulars wltMn the wellbors, means for fluidicly coupling the perforated 
tubulars and the solid tubulars, means for preventing the passage of fluids from the first 

20 subtenanean zone to the second subterranean zone within the wellbore external to the 
solid tubulars and perforated tubulars, means for monitoring the operating 
temperatures, pressuras, and flow rates within one or more of the perforated tubulars, 
and means for controlling the flow of fluidic materials through the perforated tubulars as 
a function of the monitored operating temperatures, pressures, and flow rates. 

25 

According to another aspect of the present invention, a system for extracting materiais 
from a producing subterranean zone in a welibore, at least a portion of the wellbore 
including a casir^g, is provided that includes means for positioning one or nrxxe solid 
tubulars within the v^llbore, means for positioning one or more perforated tubulars 
30 within the wellbore. the perforated tubulars traversing the producing subterranean 
zone, means for radially expanding at least one of the solid tui)ulars and the perforated 
tubulars wlthiri the wellbore, nrieans for fluidldy coupling the solid tubulars with the 
casing, noeans for fluidldy coupling the perforated tubulars with the solid tubulars, 
means for fluidicly isolating the producing subterranean zone from at least one other 
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subterranean zone within the wellbore, means for fluidicly coupling at least one of the 
perforated tubulars with the producing subterranean zone, nneans for monitoring the 
operating temperatures, pressures, and flow rates within one or more of the perforated 
tubulars, and means for controlling the flow of fiuidic materials through the perforated 
5 tubulars as a function of the monitored operating temperatures, pressures, and flow 
rates. 

According to another aspect of the present invention, an apparatus is provided that 
includes a zonal isolation assemt^ inciudir^: one or moTB solid tubular members, each 

10 solid tubular member including one or more external seals, one or more perforated 
tubular members each including radial passages coupled to the solid tubular members, 
and c»ie or more solid tubular liners coupled to the interior slices of one or mora of 
the perforated tubular members for sealing at least some of the radial passages of the 
perforated tubular members, and a shoe coupled to the zonal isolation assembly. At 

1 5 least one of the solid tubular niiember^ and the perforated tubular members are fonmed 
by a radial expansion process performed wittiin the wellbore, and the solid tubuter 
liners are formed by a radial expansiori process performed within the wellbore. 

According to another aspect of the present invention, a method of isolatir^ a first 
20 subterranean zone from e second subterranean zone in a welibore is provided that 
includes positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone, positioning one or more perforated tubuters 
each Including one or more radial passages within the wellbore, the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the sdid 
25 tubuters and perforated tubuters within the wellbore, fluididy coufrilng the perforated 
tutHilars and the primary sdid tubuters, praventing the passage of fluids from the first 
subterranean zone te the second subtenfianean zone within the welllxm external to the 
primary solid tubulars and perforated tubulars, positioning one or more solid tubular 
liners within the interior of one or mm of the perforated tubuters, and radtelly 
30 expanding and plastically defomning the solid tubuter liners within the interior of one or 
more of the perforated tubuters to fluididy seal at least some of the radtel passages of 
the perforated tubulare. 
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According to another aspect of the present Invention, a method of extracting materials 
from a producing subterranean zone in a w^lbore, at least a portion of the weitbore 
including a casing, is provided that includes positioning one or nrK>re solid tubulars 
within the wellbore, positioning one or more perforated tubulars each including one or 

5 more radial passages within the wellbore, the perforated tubulars traversing the 
producing subterranean zone, radially expanding at least one of the solid tubulars arKl 
the perforated tubulars within the wellbore, fluididy coupling the solid tubulars with the 
casing, fluididy coupling the perforated tubulars with ^e solid tubulars, fluididy 
isolating the produdng subterranean zone from at least one other subterranean zone 

10 within the wetlbore. fluididy coupling at least one of the perforated tubulars with the 
produdng subterranean zone, positioning one or more solid tutHJteu* liners within the 
interior of one or more of the perforated tubulars, and radially expanding and plastically 
defdmiing the solid tubular liners within the interior of one or more of the perforated 
tubulars to fluiddy seal at least some of the radial passages of the perforated tubulars. 

15 

According to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second subterranean zone in a wellbore is provided that 
indudes means for po^imlng one or mor6 soM tubulars within the wellbore. the solid . 
tubulars traversing the first subterranean zone, means for positioning one or more 

20 perforated tubulars each induding one or more radial passages within the wellbore, the 
perforated tubulars traversing the second subten^nean zone, means for radially 
expanding at least one of the soBd tubulars and perforated tubulars within the wellbore, 
means for fluididy coupling the perforated tubulars and the solid tubulars. means for 
preventing the passage of fluids from the first subterranean zone to the second 

25 subtenanean zone within the wellbore external to the primary solid tubulars and 
perforated tubulars, means for positioning one or more solid tubular liners within the 
interior of one or nKMie of the perforated tubulars, arxi means for radially expanding and 
plastically deforming the solid tubular liners within the interior of one or more of the 
perforated tubulars to fluididy seal at least some of the radial passages of the 

30 perforated tubulars. 

Aocorcfing to another aspect of the present invention, a system for extracting materials 
from a produdng s(d>terranean zone in a wellbore, at least a portion of the wellbore 
induding a casing. Is provided that indudes means for positioning one or more solid 



6 



tubulars within the wellbore, means for positioning one or more perforated tubulars 
each including one or more radiai passages within the wellbore, the perforated tubulars 
traversing the producing subten^nean zone, mear^ for radially expanding at least one 
of the solid tubulars and the perforated tubulars wtthin the wellbore, means for fluldidy 

5 coupling the solid tubulars with the casing, means for flukJicly coupling the perforated 
tubulars with the solid tubulars, nieans for fluidicly isolating the producing subterranean 
zone fipom at least one other subterranean zone within the wellbore, means for fluidicly 
coupling at least one of the perforated tubulars with the producing subterranean zone; 
means for positbning one or more solid tubular liners within the Interior of one or more 

10 of the perforated tubulars, and means for radially expanding and plastically deforming 
the scXti tubular Nners within the interior of one or mora of the perforated tubulars to 
fluldidy seal at least some of the radial passages of the perforated tubulars. 

According to another aspect of the present invention, an apparatus is provicfed that 
IS Includes a zonal isolation assembly including: one or more solid tubular members, each 
solid tubular member Including orie or more external seals, one or more perforated 
tubular members each Including radial passages coupled to the solid tubular members, 
and a sealing material coupled to at least some of the perforated tubular members for 
sealing at least some of the radial passages of the perforated tubular members, and a 
20 shoecoupied to the zonal isolation assembly. 

According to another aspect of the present invention, a method of isolating a first 
subterranean zone from a second subterranean zone in a wellbore is provided that 
includes positioning one or more solid tubulars within it\e wellbore, the solid tubulars 

25 traversing the first subten^nean zone, positioning one or more perforated tubulars 
each including one or more radial parages within the wellbore. the perforated tubulars 
' traversing the second subterranean zone, radially expanding at least one of the solid 
tubulars and perforated tubulars within the wellbore, fluidicly coupling the perforated 
tubulars and the primary solid tubulars, preventing the passage of fluids from the first 

30 subterranean zone to the seoond subten-anean zone within the wellbore external to the 
primary solid tubulars and perforated tubulars, sealing off an annular region within at 
least one off the perforated tubulars, and Injecting a hardenable fluldic sealing material 
Into the sealed annular regions of the perforated tubulars to seal off at least some of 
the radial passages <rf the perforated tubulars. 
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Aooording to another aspect of the present invention, a method of extracting n^terials 
from a producing subten-anean zone in a welit)ore, at least a portion of the wellbore 
including a casing, is provided that includes positioning one or nxMre solid tubulars 

5 within the wellbore. positioning one or more perforated tubulars each including one or 
more radial passages within 0ie wellbore, the perforated tubulars traversing the 
producing subterranean zona, radially expanding at least erne of the solid tubulars and 
the perforated tubulars within the wellbore, fluidicly coupling the solid tubulars with the 
oasbig, fluididy coupling the perforated tubulars with the solM tubulars, fluidicly 

10 isolating the producing subterranean zone from at least one other subterranean zone 
within the wellbore, fluidicly coupling at least one of the perforated tubulars with the 
produdrig subterranean zone, sealing off an annular region within at least one of the 
perforated tubulars, and injecting a hardenable fluidic sealing material into the sealed 
annular regions of the perforated tubulars to seal ofT at least some of the radial 

1 5 passages of the perforated tubulars. 

Accx)rding to anotlier aspect of the present invention, a systmi for isolating a first 
subterranean zone from a second subteoBnean zone in a wellbore is provided that 
Includes means for positioning one or more solid tubulars within the wellbore, the sdid 

20 tubulars traversing the first subtenranean zone, means for positioning one or more 
perforated tubulars each including one or more radial passages within the wellbore, the 
perforated tubulars traversing the second subteoBnean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 
means for fluidicly coupling tfie perforated tubulars and- the solid tubulars, means for 

25 preventing the passage of fluids from the first subten-anean zone to the second 
subterranean zone within the wellbore external to the primary solid tubulars and 
perforated tubulars, means for sealing off an annular region within at least one of the 
perforated tubulars, and means for injecting a hardenable fluidic sealing material into 
(he sealed annular regions of the perforated tubulars to, seal off at least some of the 

30 radial passages; of the perforated tubulars. 

According to another aspect of the present invention, a system for exbading materials 
from a producing subterranean zone in a wellbore, at least a portion of the wellbore 
including a casing, is provided that includes means for positioning one or more solid 
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tubulars within the wdKbore, means for positioning one or nnore perforated tubulars 
each including one or more radial passages within the wellbore, the perforated tubulars 
traversing the producing subterranean zone, means for radially expanding at least one 
of the solid tubulars and the perforated tut)ulars within the wellbore, means for fluididy 

5 coupling the solid tubulars with the casing^ means for fluidicly coupling the perforated 
tubulars with the solid tubulars, means f(y fluididy Isolating the producing subtenranean 
zone from at least one other subterranean zone within the wellbore, nieans for fluidicly 
coupling at least one of the perforated tubulars with the produdng subterranean zone, 
means for sealing off an annular region wKKn at least one of the perforated tubulars, 

10 and means for it^cting a hardenable fluidh: sealing material into the sealed annular 
regions of the perforated tubulars to seal off at least some of the radial passages of the 
perforated tubulars^ 

Aooordihg to another asped of the present Invention, an apparatus is provided that 
15 indudes a zonal isolation assembly positioned within a wellbore that travmses a 
subterranean fomnatlon Induding: one or mm sdid tubular members, each solid 
tubular member induding one or itiore extemai seals, one or nrK>re perforated tubular 
members coupled to the sdkl tut)ular members, and a shoe coupled to \he zonal 
Isolation assembly. At least one of the sdid tubular nr>embers and the perforated 
20 tubular members are fbnned by a radial expansion process perfonmed within the 
wellbore, and at least one of the perforated tubular members are radially expanded Into 
intimate oontad with the subtenanean fonnation. 

According to another asp^ of the present invention, a method of isdating a first 
25 subterranean zone from a second subterranean , zone in a wellbore is provided that 
includes positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone, posltionir)g one or more perforated tubulars 
within the wellbore each induding one or more radial passages, the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the primary 
30 solid tubulars and perforated^ tubulars within the wellbore, radially expanding at least 
one of the perforated tubulars into intimate contad with the second subterranean zone, 
fluididy coupling the perforated tubulars and the solid tubulars, and preventing the 
passage of fluids from the first subterranean zone to the second subterranean zone 
within the wellbore external to the sdkf tubulars and perforated tubulars. 



9 



t 



According to another aspect of the present invention, a method of extracting materials 
from a producing subterranean zone in a wetit)ore, at least a portion of the wellbore 
including a casing, is provided that includes positioning one or mora solid tubulars 

5 within the wellbore, positioning one Or more perforated tubulars within the welibore 
each including me or more radial passages, the perforated tubulars traversing the 
producing subtenranean zone, radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore, radially expanding at least one of the 
perforated tubulars into intimate contact with the producing subtenanean zone, fluidicly 

10 coupling the solid tubulars with the casing, fluidicly coupling the perforated tubulars 
with the solid tubulars, ftuididy isolating the producing subterranean zone from at least 
one other subterranean zone within the wellbore, and fluidicly coupling at least one of 
the perforated tubulars with the producing subterranean zone. 

15 According to another aspect of the present invention, a system for isolating a finst 
subtenanean zone fn>m a second subtenranean zone in a wellbore id provided that 
includes nneans fbr positioning one or more solid tubulars within the wellbore, the solid 
tubulars traversing the first subterranean zone, means for positioning one or more 
perforated tubulars within the welibore each including one or more radial passages, the 

20 perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the weilbore. 
means for radially expanding at least one of the perforated tubulars Into Intimate 
oontad with the second subtenanean zone, means for fluidicly coupling the perforated 
tubulars and the solid tubulars^ and means for preventing the passage of fluids from the 

25 first subtenranean zone to the second subten^anean zone within the wellbore external to 
the solid tubulars and perforated tubulars. 

According to another aspect of the present invention, a system for extracfing materials 
from a producing subterranean zone In a wellbore. at least a portion of, the wellbore 
30 including a casing. Is provided that iridudes rr^ans for positioning one or more solid 
tubulars wIMn the wellbore, means for positioning one or more perforated tubulare 
within Vtm wellbore each including one or more radial openings, the perforated tubulars 
traversing the producir^ subterranean zone, means for nadteilly expanding at least one 
of the solid tubulars and the prorated tubulars within the wellbore, means for radially 
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expanding at least one of the perforated tubulars into intimate contact with the 
producing subten^nean zone, means for fluididy coupling the solid tutHJiars with the 
casing, means for fluidicly coupling the perforated tubulars with the solid tubulars, 
means for fluidicly isolating the producing subtenanean zone from at least or>e other 
5 subterranean zone within the wellbore, and means for fluididy coupling at least one of 
the perforated tubulars with the producing subterranean zone. 

According to another aspect of the present invention, an apparatus is provided that 
includes a zonal isolation assembly positioned within a welDtore that traverses a 

10 subtenanean formation and Includes a perforated wellbore casing, including: one or 
tnoTB solid tubular members, each solid tubular member including one or more external 
seals, one or more perforated tubular members coupled to the solid tubular nnembers, 
and a shoe coupled to the zonal isolation assembly. At least one of the solid tubular 
noembers and the perforated tubular members are fomned by a radial expansion 

15 process performed within the wellbore, and at least one of the perforated tubular 
members are radially expanded into intimate contact with the perforated wellbore 
casing. 

According to another aspect of the present Invention, a method of isolating a first 
20 subterranean zone from a second subten'anean zone in a wellbore that iridudes a 
perforated casing that traverses the second subtenranean zone, is provided that 
includes petitioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subten'anean zone, positioning one or wore perforated tubulars 
within the v\^llbore each Including one or more radial passages, the perforated tubulars 
25 traversing the secor>d subtenanean zone, radially expanding at least one of the primary 
solid tubulars and perforated tubular^ within the wellbore, radially expanding at least 
one of the perforated tubulars into intimate contact wtth ^ perforated casing, fluidicly 
coupling the perforated tubulars and the solid tubulars, and preventing the passage of 
fluids from the first subterranean zone to the second subterranean zone within the 
30 wellbore extennal to the solid tubulars and perforated tubulars. 

According to another aspect of the present Invenflon, a method of extracting materials 
from a produdng subterranean zone in a wellbore, at least a portion of the wellbore 
including a. casing and a perforated casing that traverses the producing subterranean 
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zone, is provided that includes positioning one or more solid tubutars within the 
wellbore, positioning one or nr^ore perforated tubulars within the wellbore each including 
one or more radial passages, the perforated tubulars traversing the producing 
subterranean zone, radially expanding at least one of the solid tutRilars and the 

5 perforated tubulars within the wellbore, radially expanding at least one of the perforated 
tubidars Into intimate contact with the perforated casing, fluldicly coupling the solid 
tubutars with the casing, fluldidy coupling the perforated tubulars with the solid 
tubulars, fluidicly isolating the producing subterranean zone from at least one other 
subterranean zone within the wellbore, and fluididy coupling at least one of the 

10 perforated tubulars with the producing subtenranean zone. 

According to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second subtanranean zone in a wellbore that includes a 
perforatckJ casing that traverses the second subten^nean zone, is provided that 

IS Includes means for positionirig one or more solid tubulars within the wellbore, the solid 
tubulars traversing the first subterranean zone, means for positioning one or more 
perfmrted tubulars within the wellbore each including one or more radial passages, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulsirs and perforated tubulars within the wellbore, 

20 means for radially expanding at least one of the perforated tubulars into intimate 
contact with the perforated casing, means for fluidicly coupling the perforated tubulars 
and the solid tubulars, and means for preventBig the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellbore external to the 
solid tubulars and perforated tubulars. 

25 

According to another aspect of the present invention, a system for extracting materials 
from a producing subterranean zone in a wellbore, at least a portion of the wellbore 
including a casing and a perforated casing that traverses the producing subten^nean 
zone, that includes means for positioning one or more solid tubulars within the 
30 wellbore, means for positioning one or more perforated tubulars within the wellbore 
each Including one or more radial openings, the perforated tubulars traversing the 
producing subterranean zone, means for radially ejq^nding at least one of the solid 
tubulars and the perforated tubulars within the wellbore, means for radially expanding 
at least one of the perforated tubulars into Intimate contact with the perforated casing, 
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means for fluididy ooupling the solid tubulars with the casing, means for fluididy 
ooupiing the perforated tubulars with the solid tubulars, nieans for fluididy isolating the 
producing subterranean zone from at least one other subterranean zone within the 
wellbcm. and means fc^ fluididy coupling at least one of the perforated tubulars with 
5 the produdng subterranean zone. 

According to another aspect of the present invention, an apparatus is provided that 
indudes a zonal isolation assembly induding: one or more solid tubular members, each 
solid tubular member including one or more external seals, one or more perforated 

1 0 tubular members each induding radial passages coupled to the solid tubular members, 
and one or more perforated tubular liners each Induding one or more radial passages 
coupled to the Interior surfaces of me or more of the perforated tubular mentbers. and 
a shoe coupled to the zonal isolation assembly. At least one of the solid tubular 
memb^ and the perforated tubular members are fomned by a radial expansion 

15 process perfomned within the wellbore, and the perforated tubular liners are fomned by 
a radial expansion process performed within the weilbore. 

According to another aspect of the present invention, a method of isolating a first 
subterranean zone from a second subteoBnean zone in a weilbore is provided that 

20 indudes positioning one or more solid tubulars within the weilbore, the solid tubulars 
traversing the first subtennanean zone, posittoning one or more perforated tubulars 
each induding one or more radial passages within the weilbore. the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the solid 
tubulars and perforated tubulars within the weilbore, fluidicly coupling the perforated 

25 tubulars and the prirtiary solid tubulars, preventing ttie passage of fluids from the first 
subterranean zone to the second subterranean zone within the weilbore external to the 
primary solid tubulars and perforated tubulars, positidning one or more perforated 
tubular liners within the Interior of one or more of the perforated tubulars, and radially 
expanding and plastically defomiing the perforated tubular liners within the interior of 

30 one or more of the perforated tubulars. 

According to another aspect of the present invention, a . method of extracting materials 
from a produdng subterranean zone in a weilbore, at least a portion of the weilbore 
induding a casing, is provided that indudes positioning one or more solid tubulars 
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within the wellbore, positioning one or more perforated tubulars each including one or 
more radial passages within the wellt>ore, the perforated tubulars traversing the 
producing subtenrar>ean zone, radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore, fluldldy coupling the solid tubulars with the 

5 casing, fluidicly coupling the perforated tubulars with the solid tubulars, fluldlcty 
isolating the producing subtenanean zone from at least one other subterranean zone 
within the wellbore, fluidtdy coupling at least one of the perforated tubulars with the 
producing subterranean zone; positioning one or more perforated tubular Hners within 
the Interior of one or more of the perforated tubulars, and radially expanding and 

10 plastically deforming the perforated tubular liners within the interior of one or more of 
the perforated tubulars. 

According to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second subtenranean zone in a wellbore is provided that 

15 Includes means for positkining one or more sdld tubulars within the wellbore, the solid 
tubulars traversing ttie first subterranean zone, means for positioning one or more 
perforated tubulars each Including one or more radial passages within the wellbore, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 

20 means for fluidicly coupling the perforated tubulars and the sdW tubulars, ineans for 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the prlnr^ry solid tubulars and 
perforated tubulars, means for positionihg one or mcxe perforated tubular liners within 
the interior of one or more of the perforated tubulars, and means for radtsrily expanding 

25 and plastically defbnning the perforated tubular liners within the interior of one or more 
of the perforated tubulars. 

According to another aspect of the present invention, a system for extracting materiels 
from a producing subterranean zone in a wellbore, at least a pcMlion of the wellbore 
30 including a casing, is provided that includes means for positioning one or more solid 
tubulars wHhin the weDbore. means for positioning one or more perforated tubulars 
each including one or more radial passages within the wellbore, the perforated tubulars 
traversing the producing subtenranean zone, means for radially expanding at least one 
of the solid tubulars and the perforated tubulars within the wellbore, means for fluidicly 
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coupling the solid tubulars with the casing, nieans for fluicUcly coupling the perforated 
tubulars with the solid tubulars. nrieans for fluid idy isolating the producing subten^nean 
zone from at least one other subterranean zone within the wellbore» means for fluididy 
coupling at least one of the perforated tubulars with the producing subterranean zone. 
5 means for positioning one or more perforated tubular liners within the interior of one or 
more of the perforated tubulars, and means for radially expanding and plastically 
deforming the perforated tubular liners within tt^ interior of one or more of the 
perforated tubulars. 

10 According to another aspect of the. present invention^ an apparatus is provided that 
includes a zonal isolation assembly including: one or more solid tubular members, each 
solid tubular member including pne or more external seals, two or more perforated 
tubular nnembers each including radial passages coupled to the solid tubular members, 
and one or more one-way valves for oontrollably fluididy coupling the perforated 

15 tubular members, and a shoe coupled to the zonal isolation assembly. At least one of 
the solid tubular members and the perforated tubular noembers are fonned by a radial 
expansion process performed within the wellbors. 

According to another aspect of the present invention, a method of isolating a first 
20 subterranean zone from a second subterranean zone having a plurality of producing 
zones in a wellbore is provided that indudes positioning one or mors solid tubulars 
within the wellbore, the solid tubulars traversing the first subterranean zone, positioning 
two or more perforated tubulars each induding one or more radial passages within the 
wellbore, the perforated tubulars traversing the second subterranean zone, radially 
25 expanding at least one of the solid tubulars and perforated tid>ular5 within the wellbore, 
fluididy coupling the perforated tubulars and the primary solid tubulars. preventing the 
passage of fluids from the first subterranean zone to the second subterranean zone 
within the wellbore external to the primary solid tubulars and perforated tubulars, and 
preventing fluids from passing from one of the produdng zones that has not been 
30 depleted to one of the prbdudng zones that has been depleted. 

According to another aspect of the present invention, a method of extracting materials 
from a wellbore having a plurality of produdng subterranean zones, at least a portion of 
the wellbore induding a casing, is prodded that indudes positioning one or more solid 



tubuiars within the weltbore, positioning two or niore perforated tubulars each including 
one or more radial passages within the wellbore, the perforated tubulars traversing the 
producing subterrartean zones, radially expandir>g at least one of the solid tubulars and 
the perforated tubulars within the wellbore. fluldldy coupling the solid tubulars with the 

5 casing, fluidicly coupling the perforated tubulars wtth the solid tubulars, fluididy 
Isolating the producing subterranean zone from at least one other subterranean zone 
within the wellbore, fluididy coupling at least one of the perforated tubulars with the 
producing subterranean zone, preventing fluidis from passing from one of the producing 
zones that hro not been depleted to one of the producing zones that has been 

10 depleted. 

According to another aspect of the present invention, a system for Isolating a first 
subtenanean zone from a second subterranean zone havlr>g a plurality of producing 
zones In a wellbbre Is provided that includes means for positioning one or more solid 

15 tubulars within the wellbore, the solid tubulars traversing the first subt^nranean zone, 
means for positioning one or more perforated tubulars each including one or more 
radial passages within the wellbore, the perforated tubulars traversing the second 
subtenanean zone, means for radially expanding at least one of the solid tubulars and 
perforated tubulars withfn the wellbore. means for fluididy coupling the perforated 

20 taibulars and the solid tubulars, means for preventing the passage of fluids from the first 
subterranean zme to the second subterranean zone within the wellbore external to the 
prlnrwy solid tubulars and perforated tubulars, means for positioning one or nrrore 
perforated tubular liners within the interlorof one or more of the perforated tubulars, 
and rr»ans for preventing fluids from passing from one of the produdng zones that has 

25 not been depleted to one of the producing zones ttiat has been depleted. 

According to another aspect of the present invention, a system for extracting materials 
from a plurality of produdr>g subterranean zones in a wellbore, at teast a portion of the 
wellbore Iriduding a casing, Is provided that Includes means for positioning one or 
30 more sdid tubulars within the wellbore. means for positioning one or more perforated 
tubulars each Including one or more radial passages within the wellbore, the perforated 
tubUars traversing the produdng subterranean zones, nrYeans for radially expanding at 
least one of the soHd tubulars and the perforated tubulars within the wellbore, means 
for fluididy coupling the solid tubulars with the casing, means for fluididy coupling the 
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perforated tubulars with the solid tubulars. means for fluidicly isolating the producing 
subten'anean zone from at least one other subterranean zone within the wellbore, 
means for fluidicly coupling at least one of the perforated tubulars with the producing 
subterranean zone, means for positioning one or more perforated tubular liners within 
5 the Interior of one or more of the perforated tubulars, and means for preventing fluids 
from passing from one of the producing zones that has not been depleted to one of the 
producing zones that has been depleted. 

According to another aspect of the present Invention, an apparatus for extracting 
10 geothennal energy from a subterranean (brmation containing a source of geothermal 
energy Is provided that includes a zonal Isolation assembly positioned within the 
subterranean formation including: one of more solid tubular members, each solid 
tubular member including one or more extemat seals, one or more perforated tubular 
members each Including radial passages coupled to the solid tubular members, and 
15 one or more perforated tubular liners each Including one or more radial passages 
coupled to the interior surfaces of one or more of the perforated tubular members, and 
a shoe coupled to the zonal isolation assembly. At least one of the solid tubular 
mehbers and the perforated tubular members are formed by a radial expansion 
process performed ^thin the welltxue. ' 

20 

According to another aspect of the present invention, a n>ethod of isolating a first 
subtenranean zone from a second subterranean zone including a source of geothemr^l 
energy In a wellbore is provided that includes positioning one or more solid tubulars 
within the wellbore, the solid tubulars traversing the first subtenranean zone, positioning 

25 one or more perforated tutHJiars each including one or more radial passages within the 
wellbore, the perforated tubulars traversing, the second subten^nean zone, radially 
expanding at least one of ^the sdld tubulars and perforated tubulars within the wellbore, 
fluidiciy coupling the perforated tubulars and the primary solid tubulars, preventing the 
passage of fluids from the first subterranean zone to the second subterranean zone 

30 within the wellbore external to the primary solid tubulars and perforated tubulars. 
- positioning one or more perforated tubular liners within the interior of one or more of 
the perforated tubulars. arvl radially expanding and plasticdily deforming the perforated 
tubular liners within the interior of one or mora of the perforated tubulars. 
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According to another aspect of the present invention, a method of extracting 
geothenmial ener[|y from a subterranean geothermal zone in a wellbore, at least a 
portion of the wellbore including a casing, is provided that includes positioning one or 
more solid tubulars within the vveilbore, positioning one or more pefforated tubulars 

5 each including one or more radial passages within the wellbore, the perforated tubulars 
traversing the subten'anean geothennal zone, radially expanding at least one of the 
solid tubulars and the perforated tubulars v^in the vrallbore. fluidldy coupling the solid 
tubulars with the casing, fluidicly coupling the perforated tubulars witti the solid 
tubulars. fluidldy isolating the subterranean geothermal zone from at least one other 

10 subterranean zone within the wellbore, and fluidicly coupling at least one of the 
perforated tubulars with the subterranean geothennal zone. 

According to another aspect of the present invention, a system for isolating a first 
subten^nean zone from a second geothermal subten^nean zdne In a wejibore is 

15 provided that Includes nneans for positioning one or more solid tubulars within the 
wellbore, the solid tubulars traversing the first subterranean zone, means for 
positioning one or more perforated tubulars each including one or more radial 
passages within the weHbore, ihs perforated tubulars traversing the second geothermal 
subterranean zone» means for radially expanding at least one of the solid tubulars and 

20 perforated tubulars within the wellbore, means for fluidicly coupling the perforated 
tubulars arnl the solid tubulars, and means for preventing Uie passage of fluids from the 
first subtenranean zone to the second geothermal subtenanean zone within the 
weitt)ore external to the primary solid tubulars and perforated tubulars. 

25 According to anotiier aspect of the present invention, a system for extracting 
geothenDdl energy from a subterranean geothermal zone in a wellbore, at least a 
portion of the wellbore including a casing, is provided that includes msarts for 
positioning one or more solid tubulars wittiin the wellbore, means for positioning one or 
mora perforated tubulars each Including one or more radial passages within the 

30 weitbore, the perforated tubulars traversing the subterranean geottiermal zone» means 
fbr radially expanding at least one of the solid tubulars and the perforated tubulars 
^Mthin the wellbore, means for fluididy coupling the solid tubulars with the casing, 
means for fluididy ooupllr^g the perforated tubulars with the sdid tutnilars, means fbr 
fluididy isolating the subterranean geothermal zone from at least one other 
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subtaitanean zone within the wellbore, and means for fluididy coupling at least one of 
the perfected tubulars with the subterranean geothemial zone. 

According to another aspect of the present Invention, an apparatus is provided that 
5 Includes a zonal isolation assembly including: one or more solid tubular members, Qach 
solid tubular member Including one or more external seate, one or more perforated 
tubular members each Including one or more radial passages coupled to the solid 
tubular members, and a shoe coupled to tte zonal Isolation assembly. At least one of 
the solid tubular members and the perforated tubular mennbers are formed by a radial 
10 expansion process performed within the wellbore, and the radial passage of at least 
one of the perforated tubular members are defaned by further radial expansion of the 
perforated tubular mmibers within the weilbore. 

According to another aspect of the present bwention. a method of isolating a first 
15 subterranean zone from a second subterranean zone in a welibore Is provided that 
Includes positioning one or more solid tubiilars within the welibore. the solid tubulars 
traversing the first subterranean zone, positioning one or more perforated tubulars 
within the weBbore each Including one or more radial passages, the perforated tubulare 
traversing the second subtenanean zone, radially expanding at lieast one of the primary 
20 solid tubulars and perforated tubulars within the welibore. fiuidicly coupling the 
perforated tubulars and the solid tubulars, preventing the passage of fluids from the 
first subterranean zone to the second subtoranean zone within the welibore extemal to 
the solid tubulars and perforated tubulars, and cleaning materials from the radial 
passages of at least one of the peribrated tubulars by further radial expansion of the 
25 perforated tubulars within the welibore. 

Acceding to another aspect of the present Invention, a method of extracting materials 
from a producing subterranean zone In a welibore, at least a portion of the welibore 
Including a casing, is provided that Indudes positioning one or more solid tubulars 
30 within the welibore, positioning one or more perforated tubulars within the welibore 
each induding one or more radial passages, the perforated tubulars traversing the 
produdng subterranean zone, radially expanding at least one of the solid tubulars and 
the perforated tid>ulars within the welibore, fluididy coupling the solid tubulars virith the 
casing, fluididy coupling the perforated tubulars me solid tubulars. fluldrdy 

ig 



isolating the produdng subterranean zone from at least one other subterranean zone 
within the wellbora, fluldlcly coupling at least one of the perforated tubulars with the 
produdng subterranean zone. nfK>nitoring the operating temperatures, pressures, and 
flow rates within one or more of the perforated tubulars, arul deaning materials from 
5 the radial passages of at least one of the perforated tubulars by further radial 
expansion of the perforated tubulars within the wellbore. 

According to another aspect of the present inventk>n, a system for isolating a first 
subterranean zone from a second subterranean zone in a wellbore is provided that 

10 indudes means for posRiontng one or more solid tubulars within the wellbore. the solid 
tubulars traveislng the first subtenranean zone, means for positioning one or more 
perforated tubulars within the wellbore each induding one or more radial passages, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore. 

15 means for ftuidldy coupling the perforated tubulars and the solid tubulars. means for 
preventing the passage of fluids from the first subterranean zone to the second 
subtenranean zone within the wellbore extemal to the solid tubulars and perforated 
tubulars. and rmans for deaning materials from the radial passages of at least one of 
the perforated tubulars by further radial expansion of the perfected tubulars within the 

20 wellbore. 

According to another aspect of the present invention, a system for extracting rT\aterials 
from a produdng subterranean zone in a wellbore. at least a portion of the wellbore 
induding a casing, is provided that includes means for positioning one or more solid 

25 tubulars within the v\/ellbore, means for positioning one or more perforated tubulars 
within the wellbore each including one or more radial passages, the perforated tubulars 
traversing the produdng subterranean zone, means for radially expanding at least one 
of the solid tubulars and the perforated tubulars within the wellbore, means for fluididy 
coupling the solid tubulars with the casing, means for fluididy coupling the perforated 

30 tubulars with the solid tubulars. means for fluididy isolatbig the produdng subterranean 
zone from at least one other subterranean zone within the wellbore, means for fluididy 
coupling at least one of the perforated tubulars with the producing subterranean zone, 
and means for deaning materials from the radial passages of at least one of the 



20 



perforated tubulars by further radial expansion of the perforated tubulars within the 
weDtme. 

Brief Description of the Drawings 

FiG. 1 is a fragmentay cross-seclional view illustrating the isolation of subtemanean 
5 zones. 

Fig. 2a is a cross sectional illustration of the placement of an illustrative embodiment of 
a system for isolating subterranean zones within a borehole. 

10 Fig. 2b is a cross sectional illuslration of the system of Fig. 2a during the injection of a 
fluidic material into the tubular support member. 

Fig. 2c is a aoss sectional Illustration of the system of Fig. 2b while pulling the tubular 
e)q}ansion cone out ofthe wellbore. 

15 

Fig. 2d is . a crose sectiorial liiustTErtion of the system of Fig. 2c after the tubular 
expansion cone has been completely pulled out of the vkfellbore. 

Fig. 3 Is a cross sectional illustration of an illustrative embodiment of the expandable 
20 tubular members of the system of Fig. 2a. 

Fig. 4 is a flow chart illustration of an illustrative embodiment of a method for 
manufacturing the expandable tubular member of Fig. 3. 

25 Fig. 5a is a cross sectional illustration of an illustrative embodiment of the upsetting of 
the ends of a tubular member. 

Fig. Sb is a cross $ectk:>nal illustration of the expandable tubular member of Fig. 5a. 
after radially expanding and plastically defonming the ends of the expandable tubular 
30 meml)er. 

Fig. Sc is a cross sectional illustration of the expandable tubular member of Fig. 5b 
after fontiing threaded connections on the ends of the expandable tubular member. 
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Fig. 5d is a cross sectional illustration of the expandat>ld tubular member of Fig. 5c 
after coupling sealing members to the exterior surface of the intermediate unexpended 
portiOT of the expandable tubular member. 

5 Fig. 6 is a cross-sectional illustration of an exeniplary embodiment of a tubular 
expansion cone. 

Fig. 7 is a cmss-sectional illustration of an exemplary emt>odtment of a tubular 
expansion cone. 

10 

Fig. 8 is a fragmentary cross sectional illustration of an alternative embodiment of the 
system for isolating subtarranean zones of Fig. 1 . 

Fig. 9 is a fragmentary cross sectional illustration of an embodiment of a method for 
15 lining one of the perforated tubular members of the system for isolating subterranean 
zones of Rg. 1 with a solid tubular iiiier. 

» 

Hg. 10 is a fragmentary cross sectional illustration of an embodiment of a method for 
sealing one of the perforated tubular members of the system for isolating subterranean 
20 zones of Fig. 1 with a hardenabie fluidic sealing material. 

Fig. 11 is a fragmentary cross sectional Illustration of an embodiment of a nr^ethod for 
coupling one of the perfected tubula* members of the system for isolating 
subterranean zones of Fig. 1 with the sunounding subterranean formation. 

25 

Fig. 12 is a fragmentary cross sectional illustration of an emtxxJiment of a method for 
coupling one of the perforated tubular nf)enr)bers of the system for isolating 
subtenanean zones of Fig. ,1 with a sunminding perforated wellbore casing. 

30 Fig. 13 is a fragmentary cross sectional Illustration of an embodiment of a method for 
lining one of the perforated tubular merhbers of the system for isolating subterranean 
zones of Fig. 1 with another perforated tubular member. 
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Fig. 14 is a fragmentary •cross sectional illustration of an alternative emtKxilment of the 
system for isolating subterranean zones ^ Fig. 1 that Includes a one-way valve for 
preventing flow from a produdng zone Into a depleted zone. 

5 Rg. 15 is a fragmentary cross sectional illustration of an alternative embodiment of the 
s^tam for isolating subterranean zones of Fig. 1 in which the system Is used to extract 
geothermai energy from a subterranean geothermal zone. 

Detailed Description of the illustrative Embodiments 

10 An apparatus and method for isolating one or more subterranean zones from one or 
more other subterranean zones is provided. The apparatus and method permits a 
producing zone to be isolated from a nonprodudng zone ueing a combination of solid 
and slotted tubulars. In the production mode, the teachings of the present disclosure 
may be used In combination with conventiondl, well known, production completion 

15 equipment and methods using a series of packers, sofid tubing, perforated tut^g. and 
sMhg sleeves, which will be inserted into the diseased an>aratus to pemnit the 
commingling and/or isolatton of the subten^nean zones fiom each other 

Referring to Fig. 1. a wellbore 105 including a casing 110 are posittoned in a 
20 subterranean formatton 115. The subten^nean fomnation 115 Includes a number of 
productive and norvprtxluctive zones', Including a water zone 120 and a targeted oil 
sand zone 125. During exploration of the subten^nean fomnation 115. the welbore 
105 may be extended in a well known manner to traverse the various productive and 
non-productive zones, including the water zone 120 and the targeted oil sand zone 
25 125. 

In a prefen^ embodiment, in order td fluMiciy isolate the water zone 120 from the 
targeted oil sand zone 125, an apparatus 130 is provkled that includes one or more 
secttons of soHd casing 135. one or more external seals 140, one or mora sections of 
30 perforated casing 145, one or more intermediate secttons of solid casing 150, and a 
soHd shoe 1 55. In several exemplary embodiments, the perforated casing 145 includes 
one or OKxe radial passages. 
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The solid casing 135 provides a fluid conduit that transmits fluids and other materials 
from one end of the solid casing 135 to the other end of the solid casing 135. The solid 
casing 135 may comprise any number of conventional commercially available secUons 
of solid tubular casing such as, for example, oilfield tubulars fabricated from chromium 
5 steel or fiberglass. In a preferred embodiment, the solid casing 135 comprises oilfield 
tubulars available from various foreign and domestic steel mills. 

The solid casing 135 Is preferably coupled to the casing 110. The solid casing 135 
may be coupled to the casing 1 10 using any number of conventional commercially 
10 available processes such as, for example, welding, slotted and expandable connectors, 
or exparxJable solid connectors. In a prefened embodiment, the solid casing 135 is 
coupled to the casing 110 by using expandable solid connectors. The solid casing 135 
may comprise a plurality of such solid casing 135. 

15 The solid casing 135 is preferably coupled to one more of the perforated casings 145. 
The solid casing 135 may be coupled to the perforated casing 145 using any number of 
conventional commercially available processes such as, for example, welding, or 
slotted and expandable connectors. In a preferred embodiment, the solid casing 135 is 
ooupled to the perforated casing 145 by expandable solid connectors. 

20 

In a preferred embodiment, the casing 135 includes one more valve members 160 for 
controlling the flow of fluids and other materials within the interior region of the fasing 
135. in an alternative embodiment, during the production mode of operation, an 
internal tubular string with various an^angements of paci<er8, perforated tubing, sliding 
25 sleeves, and valves may be employed within the apparatus to provide various options 
for oommlngiing and isolating subterranean zones from each other white providing a 
fluid path to the surface.: 

In a particularly preferred embodiment, the casing 135 is placed into the wellbore 105 
30 by expanding the casing 135 in the radial direction into intimate contact with the Interior 
walls of the weOlTore 105. The casing 135 may be expanded in the radial directbn 
using any number of conventional commercially available methods. 
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The seals 140 prevent the passage of fluids and other materials within the annular 
region 165 between the solid casings 135 and 150 and the wellbore 105. The seals 
140 may ccMnprise any number of conventional commerdally available sealing 
materials suitable for sealir>g a casing in a wellbore such as, for example, lead, mbber 

5 or epoxy. In a prefen^d enrtbodiment, the seals 140 comprise Stratalok epoxy material 
available from Halliburton Energy Sen/ioes. The perforated casing 145 permits fluids 
and other materials to pass irito and out of the interior of (he perfected casing 145 
from and to the annular region 165. In this manner, oil and gas may be produced from 
a producing subtenanean zone within a subterranean fbimation. The perforated 

10 ' casing 145 may compriee any number of conventional oomrnerdally available sections 
of slotted tubular casing. In a preferred embodiment, the perforated casing 145 
comprises expandable slotted tubular casing available from F^trolina In Aberdeen, 

Scotland. In a particularly prefened embodiment, the perforated ce^ng 145 comprises 

i 

expandable slotted sandscreen tubular casing available from Petroline in Aberdeen, 
15 Scotland, 

The perforated casing 145 is preferably coupled to one or mora solid casing 135. The 
perforated casing 145 may be coupled to the solid casing 135 using any number of 
conventional commercially available processes such as. for example, welding, or 
20 slotted or solid expandable connectors. In a prefened emtwdiment, the perforated 
casing 145 is coupled to the solid casing 1 35 by expandable soHd connectors. 

The perforated casing 145 is preferably coupled to one or mora intennediate solid 
casings 150. The perforated casing 145 may be coupled to the Intennediate solid 
25 casing 150 using any number of conventional oommercially available processes such 
as, for example, welding or expandable solid or slotted connectors. In a preferred 
embodiment, the perforated casing 145 is coupled to the intennediate solid casing 150 
by expandable solid connectora. 

30 The last perforated casing 145 is preferably coupled to the shoe 155. The last 
perforated casing 145 may be coupled to the shoe 155 usir^ any number of 
conventional commercially available processes such as, for example, welding or 
expandable solid or slotted connectors. In a preferred embodiment the last perforated 
casing 145 is coupled to the shoe 155 by an expandable solid connector. 
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In an alternative embodiment, the shoe 155 is coupled directly to the last one of the 
intemnedlate solid casings 1 50. 

5 In a preferred embodiment, the perforated casings 145 are positioned within the 
wellbore 105 by expanding the perforated casings 145 in a radial direction into Intimate 
contact with the Interior walls of the wellbore 105. The perforated casings 145 may be 
expanded In a radial direction using any number of conventional commercially available 
processes. 

10 

The intermediate solid casing 150 permits fluids and other materials to pass between 
adiaoent perforated casings 145. The intermediate solid casing 150 may comprise 
any number of conventional commercially available sections of solid tubular casing 
such as, for example, oilTleld tubulars fabricated from chromium steel or fiberglass. In 
15 a preferred embodiment, the intermediate solid casing 150 comprises oilfield tubulars 
available from foreign and donnestic steel mills. 

The intemiedlate solid casing 150 Is preferably coupled to one or more sections of the 
perforated casing 145. The intenfnediate solid casing 150 may be coupled to the 
20 perforated casing 145 using any number of conventional oommerdally available 
processes such as, for example, welding, or solid or slotted expandable connectors. In 
a prefenned embodiment, the Intemr^ediate solid casing 150 is coupled to the perforated 
casing 145 by expandable solid connectors. The intermediate solid casing 150 may 
comprise a plurality of such intenmedlate solid casing 150. 

25 

In a preferred embodiment, the each intemnediate solid casing 150 includes one more 
' valve members 170 for controlling the flow of fluids and other materials within the 
Interior region of Vhe Intermediate casing 150. In an alternative embodiment, as wlH be 
reoognized by persons having ordinary skill in the art and the benefit of the present 
30 disctosure. during the production mode of operation, an interrial tubular string with 
various arrangements of paclcers, perforated tubing, sliding sleeves, and valves may be 
employed within the apparatus to provide various options for commingling and isolating 
subterranean zones from each other while providing a fluid path to the surface. 
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In a particularly preferred embodiment the tntermediate casing 150 is placed into the 
weilbore 105 by expanding the intennediate casing 150 in the radial direction into 
intiniate contact with the interior walls of the w^lt)ore 105. The Intemnediate casing 
150 may be expanded In the radial direction using any number of conventional 
5 commercially available methode. 

in an alternative embodiment* one or more of the intennediate solid casings 150 may 
be omitted. In an aKennative prefeired embodiment, one or more of the perforated 
casings 145 are provided with one or more seals 140. 

10 

The shoe 165 provides a support member for the apparatus 130. In this manner, 
various production and exploration tools may be supported by the show 150. The shoe 
150 may comprise any number of conventional commercblly available shoes suitable 
for use in a weilbore such as, for example, cement filled shoe, or an aluminum or 
15 composite shoe. In a prcifenBd embodiment, the shoe 150 comprises an aluminum 
shoe available from l-lalliburton. In a preferred embodiment, the shoe 155 Is selected 
to provide sufficient strength In compression and tension to permit the use of high 
capacity production and expbration tools. 

20 In a particuiariy prefenred embodiment, the apparatus 130 includes a plurality of solid 
casir^s 135, a plurality of seals 140; a plurality of perforated casings 145, a plurality of 
intermediate solid casings 150, and a shoe 155. More generally, the apparatus 130 
may comprise one or more solid casings 135, each with one or mom valve members 
160, n perforated casings 145, n-1 intermediate solid casings 150. each with one or 

25 more valve menribers 170, and a shoe 155. 

During operation of the apparatus 130, oil and gas may be controtlably produced from 
the tfiffgeted oil sand zone 125 using the perforated casings 145. The oil and gas may 
then be transported to a surface location using the solid casing 135. The use of 
30 intennediate soUd casings 1 50 with valve members 170 pennits isolatod sections of the 
zone 12S to be selectively isolated fbr production. The seals 140 permit the zone 125 
to be fluldiciy isolated from the zone 120. The seals 140 further pernilts isolated 
sections of the zone 125 to be fluldiciy isolated from each other: in this manner, the 
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apparatus 130 permits unwanted and/or non-produdive subterranean zones to be 
fluidldy isolated. 

in an alternative embodiment, as will be recognized by persons having ordinary slcill in 
5 the art and also having the benefit of the present disclosure, during the production 
mode of operation, an internal tubular string with various anangements of packers, 
perforated tubing, sliding sleeves, and valves may be employed within the apparatus to 
provide various options for commingling and isolating subt^anean zones from each 
other while providing a fluid path to the surface. 

10 

In several alternative embodiments, the solid casing 135, the perfected casings 145, 
the intamiediat» sections of solid casing 150. and/or the solid shoe 155 are radially 
expanded and plastically deformed within the welboie 105 in a conventional manner 
arkl/or using one or more of the methods and apparatus disclosed in one or more of 

15 the foHowing: (1) U.S. patent application serial no. 0W454.139. attorney doclcet no. 
25791.03.02, filed on 12/3/li999. (2) U.S. patent application serial no. 09/510.913, 
attomey dodcet no. 257917.02. filed on 2/23/2000. (3) U.S. patent application serial 
no. 09/502.350.' attorney docket no. 25791.8.02, filed on 2/10/2000, (4) U.S. patent 
application serial no. 09/440,338. attomey docket no. 25791.9.02, filed oh 11/15/1999, 

20 (5) U.S. patent application serial no. 09/523,460. attomey docket no. 25791 .1 1 .02, filed 
on 3/10/2000. (6) U.S. patent applteation serial no. 09/512.895. attomey docket no. 
25791,12.02, filed on 2/24/2000. (7) U.S. patent application serial no. 09/511.941. 
attomey docket no. 25791. 16.Q2. filed on 2/24/2000, (8) U;S. patent applicatton serial 
no, 09/588.946. attonroy docket no. 25791.17.02, filed on 6/7/2000, <9) U.S. patent 

25 appiicatk>n serial no. 09/559.122. attomey docket no. 25791.23.02. filed on 4/26/2000. 
(10) PCT patent application serial no. PCT/USOO/18635. attomey docket no. 
25791.25.02, filed on 7/9/2000. (11) U.S. provisional patent application serial no. 
60/162,671, attomey docket no. 25791.27. filed on 11/1/1999. (12) U.S. provisional 
patent appllcatkMi serial no. 60/154,047; attomey docket no. 25791.29, filed on 

30 9/16/1999, (13) U.S. provisional patent application serial no. 60/159,082, attomey 
docket no. 25791.34, filed on 10/12/1999, (14) U.S. provisional patent applteation serial 
no. 60/159.039, attomey docket no. 25791.36. filed on 10/12/1999. (15) U.S. 
provistonal patent applicatton serial no. 60/159,033, attomey docket no. 25791.37, filed 
on 10/1 2/1 999i (16) U.S. provistonai patent application serial no. 60/212,359, attomey 
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docket no. 25791.38, filed on 6/19/2000, (17) U.S. provisional patent application serial 
no. 60/165,228, attorney docket no. 25791.39, filed on 11/12/1999. (18) U.S. 
provisional patent application serial no. 60/221.443, attorney docket no. 25791.45, filed 
on 7/28/2000, (19) U.S. provisional patent applicatkxi serial no. 60/221,645, attorney 
5 docket no. 25791.46, filed on 7/28/2000. (20) U.S. provisional patent application serial 
no. 60/233,638, attorney docket no. 25791.47. filed on 9/18/2000, (21) U.S. provisional 
patent applicdtk)n serial no. 60/237^334, attorney docket no. 25791.48, filed on 
10/2/2000, (22) U.S. provisional patent application serial no. 60/270,007, attorney 
docket no. 25791.50, filed on 2/20/2001; (23) U.S. provisional patent appllcatton serial 

10 • no. 60/262,434, attorney docket no. 25791.51. filed on 1/17/2001; (24) U.S, provisional 
patent appHcalion serial no. 60/259,486, attorney docket no. 25791.52, filed on 
1/3/2001; (25) U.S. p(t>visional patent application serial no. 60/303,740. attorney docket 
no. 2579161. filed on 7/6/2001; (26) U.S. provisional patent application serial no. 
60/313,453. attorney docket no. 25791.59, filed on 8/20/2001; (27) U.S. provisional 

15 patent appllcalton serial no. 60/317,985, attorney docket no. 25791^67, filed on 
9/6/2001; (28) US. provistonal patent applicatton serial no. 60/318,388, attorney docket 
no. 25791.87.02, filed on 9/10a001; and (29) U.S. utility patent applicatk>n serial no. 
09/969.922, attorney docket no. 25791. 69» filed on 1 0/3/2001 » the disclosures of wtilch 
are Inoorporated herein by reference. In an exemplary embodiment, 0ie radial 

20 clearances between the radially expanded solid casings 135, perforated casings 145. 
Intermediate sections of solkl casing 150, and/or the solid, shoe 155 and the wellbore 
105 are eliminated thereby eliminating the annulus between the solki casings, the 
perforated casings 145, the Intermediate sections of solid casing 150, and/or the solid 
shoe 155 and the weHboie 105. In this manner, the optional need for filling the annulus 

25 with a filler material such as, for example, gravel, may be eliminated. 

Refening to Figs. 2a-2d, an Illustrative embodiment of a system 200 for isolating 
subterranean fonnatk)ns includes a tubular support member 202 that defines a 
passage 202a. A tubular expansion cone 204 that defines a passage 204a is coupled 
30 to an end of the tubular support member 202. In an exenr^ry embodiment, the 
tubular expanston cone 204 includes a tapered outer surface 204b for reasons to be 
described. 
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A pre-expanded end 206a of a first expandable tubular member 206 that definee a 
passage 206b is adapted to mate with and be supported by the tapered outer surface 
204b of the tubular expansion cone 204. The first expandable tubular member 206 
further includes an unexpended Intennedlate portion 206c, another pre^xpanded end 
5 206d, and a sealing member 20ee coupled to the exterior surface of the unexpended 
intermediate portion. In an exemplary embodiment, the inside and outside dianrieters of 
the pre-expanded ends, 206a and 206d, of the first expandable tubular member 206 
are greater than the inside and outside diameters of the unexpended intemnediate 
portion 206c. An end 208a of a shoe 208 is coupled to the pre-expanded end 206a of 
10 the first expandable tubular member 206 by a conventional threaded connection 

An end 210a of a slotted tubular member 210 thai defines a passage 210b is coupled 
to the other pre-expanded end 206d of the first expandable tubular member 206 by a 
conventional threaded connection. Another end 210c of the slotted tubular member 

15 210 is coupled to an end 212a of a slotted tubular men^ber 212 that defines a passage 
212b by a conventional threaded connection. A pre-expanded end 214d of a second 
expandable tubular merTrii>er 214 that defines a passage 214b is coupled to the other 
end 212c of the tubular member 212. The second expandable tubular member 214 
further includes an unexpended Intemnediate portton 214c, another pre-expanded end 

20 214d, and a sealir^ member 214e coupled to the exterior surface of the unexpended 
intennediate portion. In an exemplary embodiment, the inside and outside diameters of 
the pre-expanded ends. 214a and 214d, of the second expandable tubular member 
214 are greater than the inside and outside diameters of the unexpended intermediate 
portion 214a 

25 

An end 216a of a slotted tubular member 216 that defines a passage 216b Is coupled 
to the other pre-expanded end 214d of the second expandable tubular member 214 by 
a conventional threaded connection. Another end 216c of the slotted tubular member 
216 is coupled to an end 218a of a slotted tubular member 218 that defines a passage 
30 218b by a convenfional threaded connection, A pre-expanded end 220a of a thinl 
expandable tubular member 220 that defines a passage 220b is coupled to the other 
end 218c of the slotted tubular member 218. The third expandable tubular member 
220 further includes an unexpended intermediate portion 220o, another pre-expanded 
end 2^, and a sealing member 220e coupled to the exterior surface of the 
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unexpended intenmediate portion. In an exemplary embodinr^nt, the Inside and outside 
diameters of the pre-expanded ends» 220a and 220d, of the third expandable tubular 
niember 220 are greater than the inside and putside diameters of the unexpended 
intermediate portion 220c. . 

5 

An end 222a of a tubular member 222 is threadably coupled to the end 30d of the third 
expandable tubular member 220. 

In an exemplary embodinoent; the Inside and outside diameters of the pra-expanded 
10 ends. 206a. 206d. 214a, 214d, 220a and 220d« of the expandable tubular members, 
206. 214, and 220. and the slotted tubular members 210, 212, 216. and 218. are 
substaritiaHy equal, in several exemplary embodiments, the sealing members, 206e, 
214e, and 220e, of the expandable tubular menribers, 206, 214, and 220, respectively, 
further include anchoring elements for engaging the wettbore casing 104. In several 
15 exemplary embodiments, the slotted tubular members, 210. 212. 216. and 218. are 
conventional slotted tubular members having thn»aded end connections suiteble for 
use in an oil or gas well, ah underground pipeline, or as a stnictural support; in several 
alternative embodiments, the slotted tubular members, 210, 212, 216, and 218 are 
conventional slotted tubular members for recovering or introducing fluidic materials 
20 such as, for example, oil. gas and/or water from or into a subterranean formation. 

In an exemplary embodiment, as illustrated in Fig. 2a, the system 200 is initially 
positioned in a borehole 224 formed in a subterranean formation 226 that includes a 
water zone 226d and a targeted oil sand zone 226b. The borehole 224 may be 

25 positioned in any orlentaUon from vertical to horizontal. In an exemplary embodiment 
the upper end of the tubular support member 202 may be supported in a conventional 
manner using^ for example, a slip joint, or equivalent device in order to permit upward 
movertent of the tubular support member and tubular expansion cone 204 relative to 
one or nx>re of the expandable tubular members. 206, 214, and 220. and tubular 

30 members, 210, 212. 216. and 218. 

In an exemplary embodiment, as Illustrated In Fig, 2b, a fluidic material 228 Is then 
injected into the system 200, through the passages. 202a and 204a, of the tubular 
support mmber 202 and tubular expansion cone 204. mpectlvely. 
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In an exemplary embodiment, as Illustrated in Fig. 2c. the continued injection of the 
fluidlc material 228 through the passages, 202a and 204a, of the tubular support 
member 202 and the tubular expansion cone 204, respectively, pressurizes the 
5 passage 18b of the shoe 18 below the tubular expansion cone thereby radially 
expanding and plastically defomning the expandable tubular menriber 206 off of the 
tapered external surface 204b of the tubular expansion cone 204. In particular, the 
intenmedlate non pre-expanded portion 206c of the expandable tubular member 208 is 
radially expanded and plastically deformed off of the tapered external surface 204b of 

10 the tubular expansion cone 204. As a result, the sealing member 2(»e engages the 
interior surfece of the wellbore casing 104. Consequently, the radially expanded 
intemnediate portion 206c of the expandable tubular niember 206 is thereby coupled to 
the weDbore casing 104. In an exemplary embodiment, the radially expanded 
intermediate portion 206c of the expandable tubular mBuiber 206 Is also thereby 

15 anchored to the wellbore casing 104. 

in an exemplary embodiment, as Illustrated in Fig. 2d. after the expandable tubular 
member 206 has been plastically deformed and radial^ expanded off of the tapered 
extemai surface 204b of the tubular expansion cone 204, the tubular expansion cone is 

20 pulled out of the borehole 224 by applying an upward force to the tubular support 
member 202. As a result, the second and third expandable tubular members, 214 and 
220, are radially expanded and F^astically defonned off of the tapered extemai surface 
204b of the tubular expansion cone 204. In particular, the Intemnediate non pre- 
expanded portion 214c of the second expandable tubular member 214 is radially 

25 expanded and plastically defbmied off of the tapered extemai surface 204b of the 
tubular expansion cone 204. As a result, the sealing member 214e engages the 
interior surfeoe of the wellbore 224, Cor>sequentfy, the radially expanded Intemiedlate 
portion 214c of the second expandable tubular mennt)er 214 is thereby coupled to the 
weMxm 224. In an exemplary embodiment, the radially expanded intennediate portion 

30 214c of the second expandable tubular member 214 is also thereby anchored to the 
wellbore 104. Furthermore, the continued application of the upward force to the tubular 
member 202 will then displace the tubular expansion cone 204 upwardly into 
engagement with the pre-expanded erid 220a of the third expandable tubular member 
220. Rnafly. the continued application of the upward force to the tubular member 202 



will then radlaily expand and plastically defomi the third expandable tubular member 
220 off of the tapered external surface 204b of the tubular expansion cone 204. In 
particular, the lntern>ediate noh pre-expanded portion 220c of the third expandable 
tubular member 220 is radially expanded and plastically defomned off of the tapered 
5 external surface 204b of the tubular expansion cone 204. As a result, the seating 
member 220e engages the Interior surface of the wellbore 224. Cor^equently, the 
radially expanded Intermediate portion 220c of the third expandable tubular member 
220 Is thereby ooupled to the wellbore 224. In an exemplary embodiment the radially 
expanded intermediate portion 220c of the third expandable tubular member 220 is 
10 - also thereby anchored to the wellbora 224. As a result, the water zone 22ea and 
fluididy isolated from the targeted oil sand zone 226b. 

After completing the radial expansion and plastic defomnatlon of ttie third expandable 
tubular member 220, the tubular support member 202 and the tubular expansion cone 
15 204 are removed from the wellbwe 224* 

Thus, during the operation of the system 10. the intemiediate non pre-expanded 
portions, 206c, 214c, and 220c, of the expandable tubular members, 206, 214, and 
220, respectively, are radially expanded and plastically deformed by the upward 

20 displacement of the tubular expansion cone 204. As a result, the sealing members, 
206e, 214e, and 220e, are displaced in the radial direction Into engajgmient with the 
wellbore 224 thereby coupling the shoe 208. the expandable tubular member 206, the 
slotted tubular members, 210 and 212, the expandable tubular member 214, the slotted 
tubular members, 216 and 218, and the expandable tubular member 220 to the 

25 wellbore. Furthermore, as a result, the connections between the expandable tubular 
members, 206, 214. and 220, the shoe 208, and the slotted tubular members, 210, 
212, 216, and 218. do not have to be expandable connections thereby providing 
significant cost savings. In addition, the Inside diameters of the expandable tubular 
members. 20B, 214. and 220, and the slotted tubular members, 210, 212, 216, and 

30 218. after the radial expansion process, are substantially equal In this manner, 
addltjonal conventional toots and other conventional equipment may be easily 
positioned within, and moved through, the expandable and slotted tubular members. In 
several altemativa embodiments, the conventional tools and equipment Include 
conventional valvlng and other conventional flow control devices for controlling the flow 
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of fluidic materials within and between the expandable tubular nrmnbers. 206. 214, and 
220, and the slotted tubular members. 210. 212, 216, and 216. 

Furthemiora. (n the system 200, the slotted tubular members 210, 212, 216, and 218 
5 are interleaved among the expandable tubular members, 206, 214, and 220. As a 
result, because only the intermediate non pre-expanded portions, 206c, 214c, and 
220c of the exparnJable tubular members, 206, 214, and 220, respectively, are radially 
expanded and plastically deformed, the slotted tubular members, 210. 212, 216, and 
218 can be conventional slotted tubular members thereby significantly reducing the 

10 cost and complexity of the system 10. Moreover, because only the intermediate non 
pre-expanded portions, 206c 214c and 220c of the expandable tubular members. 
206, 214, and 220, respectively, are radially expanded and ptastically deformed, the 
number and length of the interleaved stotted tubular members, 210, 212, 216, and 218 
can be iruich greater than the number and length of the expandable tubular members. 

15 in an exemplary embodiment, the total length of the Intermediate non pre-expanded 
portions. 206c 214c. and 220c of the expandable tubular members, 206, 214, and 
220, Is approximately 200 feet, and the total length of the slotted tubular members, 
210, 212, 216, and 218, is approxnnateiy 3800 feet Consequently, in an exemplary 
emlxxfiment. a system 200 having a total length of approximately 4000 feet is coupled 

20 to the wellbore 224 by radially expanding and plastically defonhlng a total length erf only 
approximately 200 feel 

FurthemrxTO, the sealing nnembers 206e, 214e, and 220e, of the expandable tubular 
members, 208, 214. and 220, respectively, are used to couple the expandable tubular 
25 members and the slotted tubular members, 210, 21 2. 216, and 218 to the weltbore 224. 
the radial gap between the slotted tubular members, the expandable tubular members, 
and the wellbore 224 may be large enough to effectively elinr^nate the possibility of 
damage to the expandable tubular members and slotted tubular members during the 
placement of the system 200 within the wellbore. 

30 

In an exemplary embodiment, the pre-expanded ends, 206a, 206d. 214a, 214d. 220a, 
and 220d, of the expandable tubular members, 206, 214. and 220, respectively, and 
the slotted tubular nnembers. 210. 212, 216, and 218, have outside diameters and wall 
thldcnesses of 8.375 Inches and 0.350 inches, respectively; prior to the radial 
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expansion, the intermediate non pre-expanded portions, 206c. 214c. and 22dc of the 
expandable tubuteir members. 206. 214. and 220, respectively, have outside diameters 
of 7.625 Inches: the slotted tubular members, 210. 212. 216, and 218. have inside 
dianoeters of 7.675 inches; after the radial expansion, the Inside diameters of the 
5 Intemiedlate portions. 206c, 214c and 220c, of the expandable tubular members, 206, 
214. and 220. are equal to 7.675 inches; and the weilbore 224 has an inside diameter 
Of 8.755 inchee. 

In an exemplary embodiment, the pre-expanded ends» 206a, 208d. 214a, 214d, 220a, 
10 and 220d. of the expandable tubular members, 206, 214. and 220, respecUvety. and 
the slotted tubular members, 210, 212, 216. and 218. have outside diameters and wall 
thidcnesses of 4.500 inches and 0.250 inches, respectively; prior to the radial 
expansion, the intemnediate non pre-expanded portions. 206c. 214c. and 22Gc, of the 
expandable tubular members. 206, 214. and 220. respectively, have outside diameters. 
15 of 4.000 inches; the slotted tubular members. 210, 212. 216. and 218. have inside 
diameters of 4.000 inches; after the radial expansion, the inside diameters of the 
Intemnediate portkxis. 206c 214c. and 220c, of the expandable tubular members. 208. 
214, and 220. are equal to 4.000 inches; and VhB welibore 224 has an inside diameter 
of 4.802 inches. i . 

20 

In an exemplary embodiment, the system 200 Is used to inject or extract fluidic 
materiafs such as. for example, oil. gas, and/or water into or from the subterranean 
fonmation 226b. 

25 Refem'ng now to Fig. 3. an exemplary embodiment of an expandable tubular member 
300 will now be described. The tubular member 300 defines an Interior region 300a 
and includes a first end 300b indudbig a first threaded connection 300ba. a first 
tapered portion 300c, an Intemiedjate portion 300d. a second tapered portion SOOe. 
and a second end 300f including a second threaded connection 300fa. The tubular 

30 member 300 further prefsrably includes an intermediate sealing member 300g that is 
coupled to the exterior surface of the intemiedlate portion 300d. 

In an exemplary embodiment, the tubular member 300 has a substentially anriular 
cross section. The tubular member 300 may be fabricated from any number of 
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conventfonal commercially available materials such as, for example. Oilfield Countiy 
Tubular Goods (OGTG), 13 chromrum steel tublng/casing, or LB3. J55, or P1 10 API 
casing. 



5 In an exemplary embodiment, the Interior 300a of the tubular member 300 has a 
substantially circular cross section. FuftherTnore» in an exemplary embodiment, the 
interfor region 300a of the tubular member includes a first inside diameter Di, an 
intermediate inside diameter Dint, and a second inside diameter D2. In an exemplary 
embodiment, the first and second inside diameters. Di and O2, are substantially equal. 
10 in an exemplary embodiment, the first and second inside diameters, Di and D2, are 
greater than the intemnediate inside diameter Dint. 

The first end 300b of the tubular member 300 is coi^led to the intennediate portion 
300d by the first tapered portion 300c, and the second end 300f of the tubular member 

15 is coupled to the intemnediate portion by the second tapered portion 300e. In an 
exemplary ernbodiment, the outsidei diameters of the first and second ends, 300b and 
300f» of the tubular member 300 is greater than the outside diameter of the 
intermediate portion 300d of the tubular member. The first and second ends, 300b and 
300f, of the tubular mennber 300 include wall thicknesses, tt and t}. respectively. In ah 

20 exemplary embodinient, ttie outside diameter of the intemnediate portion 300d of the 
tubular member 300 ranges from al>out 75% to 98% of the outside diameters of the first 
and second ends, 300a and 300f. The intermediate portion 300d of the tubular 
member 300 includes a wall thickness tiKT. 

25 In an exemplary embodln>ent, the wall thidcnesses ti and ii are substantially equal in 
onler to provide substantially equal burst strength for the first and second ends, 300a 
and 300f, of the tubular member 300. In an exemplary embodiment, the wall 
thteknesses. t, and t2, are both greater than the wall thickness tiwr in order to optimally 
nr»tch the burst strength of the first and second ends, 300a and 300f, of the tubular 

30 member 300 with the intermediate portion 300d of the tubular member 300. 

Iri an exemplary embodiment, the first and second tapered portkms, 300c and 300e, 
are inclined at an angle* a, relative to the tongitudinal direction ranging from about 0 to 
30 degrees in order to optimally facilitate the radial expansion of the tubular member 
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300. In an exemplary embodiment, ttte first and second tapered portions. 30Dc and 
300e, provide a smooth transition between the first and second ends. 300a and 300f, 
and the Intermediate portion 300d, of the tubular member 300 In order to minimize 
stress concentrations. 

5 

The intermediate sealing member 300g Is coupled to the outer surface of the 
intennediate portion 300d of the tubular member 300. In an exemplary embodiment, 
the Intermediate sealing member 300g seals the interface between the intermediate 
portion 300d of the tubular member 300 and the interior surface of a wellbore casing 

10. 305, or other preexisting stnicture, after the radial expansion and plastic deformation of 
the intermediate portim 300d of the tubular member 300. In an exemplary 
embodiment, the intermediate sealing nDerrtber 300g has a substantially anrujlar cross 
secHcxf). In an exemplary embodiment, the outside diameter of the intermediate sealing 
member 300g is selected to be less than the outside diameters of the first and second 

15 ends. 300a and 300f. of the tubular member 300 in order to <v>tlmaHy protect the 
intennediate sealing member 300g during placement of the tubular member 300 within 
the wellbore casings 305. The Interrradiate sealing member 300g may be fabricated 
from any nunr^er of conventional commercially available materials such as, for 
example, thermoset or thermoplastic polynners. In an exemplary embodiment, the 

20 intermediate sealing member 300g is fabricated from themioset polymers in order to 
opttmaliy seal the radially expanded intermediate portion 300d of the tubular member 
300 with the wellbore casing 305. In several altemative enrtbodlments, the sealing 
mennber 300g Includes one or more rigid anchors for engaging the wellboire casing 305 
to thereby anchor the radially expanded and plastically defomned intermediate portion 

25 300d of the tubular member 300 to the weilbore casing. 

Referring to Figs. 4, and 5a to 5d Jn an exemplary embodiment, the tubular member 
300 is fonmed by a process 400 that includes the steps of: (1) upsetUng both ends of a 
tubular nnember in step 405; (2) expanding both upset ends of the tubular nrmnber in 
30 step 410; (3) stress r^ieving both expanded upset ends of the tubular nr)en>ber in step 
415; (4) forming threaded conr^ctions in both expanded upset ends of the tubular 
member in step 420; and (5) putUhg a sealing material on the outside diameter of the 
non-expanded Intenmediate portion of the tubular member In step 425. 
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As illustrated In FIG, 5a. in step 405, both ends, 500a and 500b. of a tubular member 
. 500 are upset using conventional upsetting methods, the upset ends, 500a and 500b, 
of the tubular member 500 include the wall thicknesses ti and t2. The Intermediate 
portion 500c of the tubular member 500 includes the wall thickness ti^r and the interior 
5 diameter Db^, In an exemplary embodiment, the wall thicknesses tt and X2 are 
substantially equal In order to provide burst strength that is substantially equal along 
the entire length of the tubular member 500. In an exemplary embodiment, the wall 
thicknesses ti and tj are both greater than the wall thickness tint in order to provide 
burst strength that is substantially equal along the entire length of the tubular member 
10 500, and also to optimally facilitate the formdtk)n of threaded connections in the first 
and second ends, 500a and 500b. 

A8 illustrated in Fig. 5b. in steps 410 and 415. both ends, 500a and 500b. of the tubular 
meiTter 500 are radially expanded using conventional radial expansion methods, and 

15 then both ends, 500a and 500b, of the tubular member are stress relieved. The 
radially expanded ends. 500a and 500b. of the tubular member 500 include the interior 
diameters Di and Dz, In an exemplary embodiment, the Interior diameters Di and O2 
are substantially equal in order lo provide a burst strength that is substantially equal. In 
an exemplary embodiment, the raflo of the intertor diameters Di and D2 to the interior 

20 diameter Dm rariges from about 100% to 120% in order to facilitate the subsequent 
radial expansion of the tubular member 500. 

In a prsfenred embodiment, the relationship between the wall thicknesses t,, ta, and ttNT 
of the tubular member 500; the inside diametei^ Di. D^ and Dm of the tubular member 
25 500; the Inside diameter D^^^obom of the wePbora casing, or other structure, that the 
tubular member 500 will be inserted into; and the outside diameter Dcon, of the 
expanston cone that will be used to radlaBy expand the tubular member 500 within the 
wellbore casing is given by the following expresskm: 




30 

where ti = t2; and 
Di»D2. 

By satisfying the relationship given in ^uatkm (1), the expansk>n fwces placed upon 
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the tubular member 500 during the subsequent radial expansion process are 
siA)Stantelly equalized. More generally, the relationship given in equation (1) may be 
i»ed to calculate the optbnal geometry for the tubular number 500 for subsequent 
radial expansion and plastic deformation of the tubular member 500 for fabricating 
5 and/or repairing a wetibore casing, a pipeline, or a structural support 

As Hlustrated in FIG. Sc, in step 420, conventidnai threaded connections. SOOd and 
SOOe, are formed in both expanded ends. 500a and 500b, of the tubular member 500. 
In an exemplary embodiment, the threaded connections. SOOd and 500e. are provided 
10 using conventional processes for fomning pin and box type thredded connections 
avaHable from Atlas-Bradford. 

As illustrated in Fig. 5d. in step 425, a sealing memt^r 5D0f Is then applied onto the 
outside diameter <rf the non-expanded intermediate portion 500c of the tubular member 

IS 500. The sealing member SOOf may be appRed to the outside dtameter of the non- 
expanded intermediate portion 500c of the tubular member 500 using any number of 
conventional oonrumercially available methods. In a prefenned embodinnent, the sealing 
member SOOf is applied to the outside diameter of the intermediate portion 500c of the 
tubular member 500 using oommerdaily available chemical and temperature resistant 

20 adhesive bonding. 

in an exemplary embodiment, the expandable tubular members, 206, 214, and 220, of 
the system 200 are substantially identical to, and/or incorporate one or more of the 
teachings of, the tubular members 300 and 500. 

25 

Referring to Fig. 6, an exemplary embodiment of tubular expansion cone 600 for 
radially expanding the tubular members 206, 214, 220. 300 and 500 will now be. 
described. The expansion cone 600 defines a passage 600a and includes a front end 
605, a rear end 610. and a radial expanston seclion 615. 

30 

In an exemplary embodiment, the radial expansion section 615 includes a first conical 
duter surface 620 and a second conical outer surface 6^. The first conical outer 
surface 620 includes an angle of attack Oi and the second conical outer surface 625 
includes an angle of attack 02. In an e)»mplary embodiment, the angle of attack Oi is 
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greater than the angle of attack Q2. In this manner, the first conical outer surface 620 
optamally radially expands the intermediate portions, 206c, 214c, 220c 300d, and 500c, 
of the tubular members, 206, 214, 220, 300, and 500, and the second contcat outer 
surface 525 optimally radially expands the pre-expanded first and second ends. 206a 
5 and 206d. 214a and 214ci, 220a and 220d, 300b and 300f. and 500a and 500b, of the 
tubular members, 208, 214, 220, 300 and 500. In an exemplary embodiment, the first 
conical outer surface 620 includes an angle of attack Oi ranging from about 8 to 20 
degrees, and the second conteal outer surface 625 includes an angle of attack 02 
ranging from about 4 to 15 degrees in order to optimally radially expand and plastically 
10 • deform the tubular members, 206, 214. 220. 300 and 500. More generally, ttie 
expansion cone 600 may include 3 or more adjacent oonteal outer surfaces having 
angles of attack that decrease frorn the front end 605 of the expansion cone 600 to the 
rear end 610 of the expansion cone 600. 

15 Referring to Rg. 7, 'another exemplary embodiment of a tubular expanston cone 700 
defines a passage 700a and includes a front end 705, a rear end 710. and a radial 
expansion seclkm 715. In an exemplary embodinoent, the radlial expansion section 715 
includes an outer surface having a substantially parabolic outer profile thereby 
providing a paraboloM shape. In this manner, the outer surface of the radial expansion 

20 sectkxi 715 provides an angle of attack that constantly decreases firom a maximum at 
the front end 70S of the expansion cone 700 to a minimuni at the rear end 710 of the 
expansion cone. The parabolte outer profilia of the outer surface of the. radial 
expansion sectbn 715 may be formed Cjsing a plurality of adjacent discrete conical 
sectk)ns and/or using a continuous curved surface. In this manner, the region of the 

25 outer surface of the radial expansion section 715 adjacent to the front end 705 of the 
expanston cone 700 may optimally radially expand the intenmediate portions, 206c. 
214c, 220c, 300d, and 500c, of the tubular members, 206, 214. 220, 300, and 500, 
while the region of the outer surface of the radial expansion section 715 adjacent to the 
rear end 710 of the expansion cone 700 may optimally radially expand the pre- 

30 expanded first and second ends, 206a and 206d. 214a and 214d, 220a and 220d. 300b 
and 300f. and 500a and 500b, of the tubular members, 206, 214, 220. 300 and 500. In 
an exemplary embodiment, the paraboOc profile of the outer surface of the radial 
expanston secHon 715 is selected to provide an angle of attack that ranges from about 
8 to 20 degrees in the vicinity of the front end 705 of the expansbn odne 700 and an 
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angle of attack in the vicinity of the rear end 710 of the expansion cone 700 from alxHJt 
4 to 15 degrees. 

In an exemplary emtxxllment, the tubular expansion cone 204 of the system 200 is 
5 substantially identical to the expansion cones 600 or 700, and/or incorporates one or 
more of the teachings of the expansion cones 600 and/or 700. 

In several allernathw embodiments, the teachings of the apparatus 130, the system 
200, the expandable tubular member 300, the method 400, and/or the expandable 
10 tubular member 500 are at least partially combined. 

Referring to Fig. 8, in an altemative embodiment conventional temperatura, pressure, 
and flow sensors, 802, 604, and 806, respectively, are operably coupled to the 
perforated tubulars 145 of the apparatus 130. The temperature, pressure, and flow 

15 sensors, 802, 804, and 606, respectively, in turn are operably coupled to a controller 
810 that receives and processes the output signals generated by the temperatura, 
pressure, and flow sensors to thereby control the operation of the flow control valves 
160 to enhance the operational efficiency of the apparatus 130. In several exemplary 
embodiments, the contrcri algorithms utilized by the controller 810 for controlHng the 

20 operation of the flow control valves 160 as a function of the operating temperature, 
pressure, and flow rates withjn the perforated tubular members 145 are conventional. 

Referring to Fig. 9, in an altemative embodiment, a solid tubular member 905 is 
coupled to one of the perforated tubular members 145 by radially expanding and 

25 plastically deforming the solid tubular member into engagement with the perforated 
tubular member in a conventionai manner and/or using one or more of the radial 
expansion mettiods disclosed in one or more of the following: (1) U.S. patent 
application serial no. 09/454.139, attorney docket no. 25791.03.02, filed on 12/3^1999, 
(2) U.S. patent application serial no. 09/510,913, attomey docket no. 25791.7.02, filed 

30 on 2/23/2000, (3) U.S. patent application serial no. 09/502,350, attomey docket no. 
25791.8.02, filed on 2/10/2000, (4) U.S. patent appitoation serial no. 09/440.338, 
attomey docket no. 25791.9.02. filed on 11/15/1999, (5) U.S. patent applicatton serial 
no. 09/523,460. attorney docket no. 25791.11.02, filed on 3/10/2000, (6) U.S. patent 
application serial no. 09/512.895, attomey docket no. 25791.12.02. filed on 2/24/2000. 
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(7) U.S. patent application serial no. 09/51 1 ,941 , attorney docket no. 25791 .16.02, filed 
on 2/24/2000. (8) U.S. piatent application serial no. 09/588,946. attorney docket no. 
25791.17.02, filed on 6/7/2000, (9) U.S. patent application serial no. 09/559,122. 
attorney docket no. 25791.23.02, filed on 4/26/2000. (10) PCI patent application serial 
5 no. PCT/USOO/18635. attorney docket no. 25791^5.02, filed on 7/9/2000, (11) U.S. 
provisional patent application serial no. 60/162,671, attorney docket no. 25791.27. filed 
on 11/1/1999, (12) U.S. provislorial patent application serial no. 60/154,047, attorney 
docket no. 25791.29. filed on 9/16/1999, (13) U.S. provisional patient applicatkin serial 
no. 60/159.082. attorney docket no. 25791.34. filed on 10/12/1999, (14) U.S. 

10 provisional patent application serial no. 60/1.59,039. attorney docket no. 25791 .36, filed 
on 10/12/1999, (15) U.S. piovisnnal patent applicatton serial no. 60/159.033. attorn^ 
docket no. 25791.37, filed on 10/12/1999, (16) U.S. provisional patent applkxition serial 
no. 60/212,359. attorney docket no. 25791.38. filed on 6/19/2000. (17) U.S; provistonai 
patent applicatton serial no. 60/165,228, attorney docket no. 25791.39, filed on 

15 11/12/1999, (18) U.S. provistonal patent appli(^on serial no. 60/221,443, attorney 
docket no. 25791.45. filed on 7^8/2000, (19) U.S. provisional patent application serial 
no. 60/221.645, attorney docket no. 25791.46, filed on 7/28/2000, (20) U.S. provistonal 
patent applicatton serial no; 60/233,638, attorney docket no. 25791.47, filed on 
9/18/2000, (21) U.S. provistonal patent applicatk>n serial no. 60/237,334. attorney 

20 docket no. 25791.48. filed on 10/2/2000, (22) U.S. provisional patent applk^lon serial 
no. 60/270,007. attorney docket no. 25791 .50. filed on 2/20/2001 ; (23) U.S. provlsionai 
patent application serial no. 60/282.434. attorney docket no. 25791.51. filed on 
. 1/17/2001; (24) U.S. provisional patent applicatton serial no. 60/259,486, attnney 
docket no. 25791.52. filed on 1/3/2001; (25) U.S. provistonal patent applicatton serial 

25 no. 60/303,740, attorney docket no. 25791.61, filed on 7/6/2001; (26) U.S. provisional 
patent application serial no. 60/313.453. attorney docket no. 25791.59. filed on 
8/20/2001; (27) U.S. provistonal patent application serial no. 60/317,985, attorney 
docket no. 25791.67. filed on 9/8/2001; (28) U.S. pnsvisional patent applicatton serial 
no. 60.318.386. attorney docket no. 25791.67.02. fitod on 9/10/2001; and (29) U.S. 

30 utility patent application serial no. 09/969,922. attorney docket no. 25791.69, fited on 
10/3/2001. tlie disclosures of whkh are incorporated lierein by reference. In tlus 
manner, tlw solM tubular member 905 fiuidicly seals the radial passages fornied in the 
. perforated tubular member 145 thereby preventing the passage of fiuidic materials 
and/or fonnatton materials through the perforated tubular member. 
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Referring to Rg. 10, in an alternative embodiment^ the radial openings in one of the 
perforated tubular members 145 are sealed by injecting a hardenable fiuidic sealing 
material 1005 Into the radial openings in the one perforated tubular member by 
5 positioning a closed ended pipe 1010 having one or more radial openings 1010a vi^in 
the one perforated tubular meml^er 145. Conventional sealing members 1015 and 
1020 then seal the Internee between the pipe 1010 and the opposite ends of the one 
perforated tubular member 145. The hardenable fiuidic sealing material 1005 is then 
ii^eded into the radial openings in the one perforated tubular member 145. The 

10 seaKng members 140 prevent the passage of the hardenable fiuidic sealing material 
out of the annulus between the one perforated tubular member 145 and flie formation 
125. The pipe 1010 and sealing members, 1015 and 1020, are then removed from the 
apparatus 130, and the hardenable fiuidic sealing material Is allowed to cure. A 
conventionat driR string may then be used to remove any excess cured sealing material 

15 from the Interior surface of the or>e perforated tubular member 145. In an exenlplary 
embodiment, the hardenable fiuidic sealing material is a curable epoxy resin. 

In an aNamative mnbodiment, as illustrated In Fig. 11, one or mora of the perforated 
tubular mamters 145 of the apparatus 130 are radially expanded and plastically 

20 deformed Into contact with the surrounding formation 125 thereby compressing the 
surrounding formation. In this manner, the surrounding fonnation 125 is maintained In 
a state of compression thereby stat>ilizing the surrounding fbrmatibn, reducing the flow 
of loose particles from the surrounding formation into the radial openings of the 
perforated tubular member 145. and enhancing the recovery of hydrocartx)ns from the 

25 surrounding formation. 

In an altenrmtive embodln^t, a seismic source 1105 Is positioned on a surTace 
location to ttiereby Impart seismic energy Into the formation 125. In this manner, 
particles lodged in the radial openings in the perforated tubular member 145 may be 
30 dislodged from the radial openings thereby enhancing the subsequent recovery of 
hydrocart)ons from the formation 125. 

In an alternative embodiment, after the perforated tubular member 145 has been 
radially expanded and plastically fomned Into contact with the sunounding formation 



43 



125, thereby coupling the perforated tubular member 145 to the surroundir^ formation, 
an Impulsive load is applied to the perforated tubular member. The impulsive toad may 
be applied to the perforated tubular member 145 by applying the load to the end of the 
apparatus 130: The Impulsive load is then transferred to the surrounding fomnation 125 
5 thereby compacting and/or slurrifying the surrounding fomnation. As a result, the 
recovery of hydrocartior^ from the fonnation 1 25 is enhanced. 

In an attemative embodiment, as Illustrated in Fig. 12, a wellbore casing 1205 having 
one or more perforations 1210 is positioned within the wellbore 105 that traverses the 

10 . fonrnatlon 125. When the apparatus 130 is positioned within the weUbore 105, one or 
more of the perforated tubular members 145 of the apparatus 130 are radially 
expanded and plastically defonned into contact with the wellbore casing 1205 thereby 
compressing the surrounding forrnation 125. In this manner, the surrounding formation 
125 is nialntalned in a state of compression thereby stabilizing the surrounding 

15 formation, reducing the flow of loose particles from the surrounding formation into the 
radial openings of the perforated tubular member 145, and enhancing the recovery of 
hydrocarbons from the sunounding formation. 

In an alternative embodiment, a seismic source 1215 is positioned on a surfece 
20 location to thereby impart seisniic energy into the formation 125. In this manner^ 
particles lodged in the radial openings in the perforated tubular member 145 may be 
dislodged from the radial openings thereby enhancing the subsequent recovery of 
hydrocarbons from the formation 1 25. 

25 In an alternative embodiment, after the perforated tubular member 145 has been 
radially expanded and plastically formed into contact with the wellbore casing 1205. 
thmby coupling the perforated tubular niember 145 to the surrounding fonnation, an 
impulsive load Is applied to the perforated tubular member. . The impulsive load may be 
applied to the perforated tubular nnember 145 by applying the load to the end of the 

30 apparatus 130, The Impulsive load is then transferred to the sunrounding fbmiation 125 
thereby compacting and/or slurrifying the surrounding fonration. As a result, the 
reooveiy of hydrocarbons from the fonrnatlon 125 is enhanced. 



44 



Referring to Rg. 13, in an attemativo embodiment, one or more perforated tulxilar 
members 1305 are coupled to one of the perforated tubular members 145 by radially 
expanding and plastically defining the perforated tubular member into engagenDent 
with the perforated tubular member in a conventional manner and/or using one or more 
5 of the radial expansion methods disclosed in one or more of the following: (1) U.S. 
patent applicatton serial no. 09/454.139. attorney docket no. 25791.03.02, filed on 
12/3/1999, (2) U.$. patent application serial no. 09/510,913, attorney docket no. 
25791.7.02, filed on 2/23/2000, (3) U.S. patent applicatton serial no. 09/502.350, 
attomey docket no. 25791.8.02, filed on 2/10/2000. (4) U.S. patent applk^atton serial 

10 ho. 09/440.338. attomey docket no. 25791.9.02, filed on 11/15/1999, (5) U.S. patent 
application serial no. 09^23,460, attomey docket no. 25791.11.02, filed on 3/1W2000, 
(6) U.S. patent appllcatibn serial no. 09/512,895. attomey docket Yk). 25791:12.02, filed 
on 2/24/2000. (7) U.S. patent appGcation serial no. 09/511,941. attorney docket no. 
25791. 1&02. filed on 2/24/2000.. (8) U.S. patent application serial no. 09/588,946, 

15 attomey docket no. 25791.17^02, filed on- 6/7/2000, (9) U.S. patent appBcation serial 
no. 09/559,122, attomey docket no. 25791.23.02. filed on 4/26/2000, (10) PCT patent 
application serial no. PCT/US00/18B35. attorney docket no. 25791.25.02. fDed on 
7/9/2000, (11) U.S. provisional patent application serial no. 60/162,671, atlorrwy docket 
no. 25791.27. filed on 11/1/1999, (12) U.S. provisional patent application serial no. 

20 60/154.047. attomey docket no. 25791.29, filed on 9/16/1999. (13) U.S. provisional 
patent application serial no. 60/159.082, attonr^ey docket no. 25791.34. filed on 
10/12/1999, (14) U.S. provisional patent application serial no. 60/159,039, attomey 
docket no. 25791.36. filed on 10/12/1999. (15) U.S. pn^vistonal patent appltoation serial 
no. 60/159.033. attomey docket no. 25791.37. filed on 10/12/1999, (16) U.S. 

25 provisional patent applk:atlon serial no. 60/212,359. attomey docket no. 25791.38, filed 
on 6/19/2000, (17) U.S. provisional patent application serial no. 60/165,228. attomey 
docket no. 25791 .39. filed on 1 1/12/1999. (18) U.S. provtetonai patent application serial 
no. 60/221 .443, attomey docket no. 25791.45, filed on 7/28/2000, (19) U.S. provlstonal 
patent applicatton serial ho. 60/221,645, attomey docket no. 25791.46, filed on 

30 7/28/2000. (20) U.S. provisional patent applicatton serial no. 60/233,638, attomey 
docket no. 25791.47, filed on 9/18/2000. (21) U.S. pn>vi8ional patent appDcation serial 
no. 60/237.334, attomey docket no. 25791.48, filed on 10/2/2000. (22) U.S. provlstonal 
patent applicatton serial no. 60/270,007, attomey docket rK>. 25791.50, filed on 
2/20/2001; (23) U.S. provisional patent applicatton serial no. 60/262,434, attomey 
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docket no. 25791.51, filed on 1/17/2001; (24) U.S. provisionat patent application serial 
no. 60/259.486. attorney docket no. 25791.52. filed on 1/3/2001; (25) U.S. provisional 
patent application serial no. 60/303.740, attorney docket no. 25791.61. filed on 
7/6/2001; (26) U.S. provlsional patent application serial no. 60/31 3.453, attorney docket 

5 no. 25791.59. filed on 8/20/2001; (27) U.S. provisional patent applicatksn serial no. 
(90/317.985, attorney docket no. 25791.67. filed on 9/6/2001; (28) U.S. provisional 
patent application serial no. 60/318.386. attorney docket no. 25791.67.02. filed on 
9/10/2001; and (29) U.S. utility patent application serial no. 09/969,922, attorney docket 
no. 25791.69. filed on 10/3/2001. the disdosures of wtiich are Incorporated herein by 

10 reference. In this manner, the perforated tubular member 905 modifies the flow 
characteristics of the perforated tubular member 145 thereby penmitting the operator of 
the apparatus 1 30 to modify the overall flovv characteristics of the apparatus. 

In an alternative entbodiment. as illustrated in Fig. 14, a one-way vah^e 1405 8U<^ as, 
15 for example, a check valve fluididy couples the interior of a pair of adjacent perforated 
tubular members, 145a and 145b. that extract hydrocarbons from conBSponding 
subterranean zones A and B. In this manner, If zone B becomes depleted, 
hydrocarbons that are being exbacted from zone A will not flow into the depleted zone 
B. 

20 

In an altematlve embodiment, as illustrated in Fig. 15. the apparatus 130 is used to 
extract geothermal energy from a targeted subterranean geothermal zone 1505. In this 
manner, the operatk>nal efficiency of the extraction of geolhenmal energy is significantly 
enhanced due to the increased internal diameters, of the various radially expanded 
25 elements of the apparatus 1 30 that permit greater volumetric flows. 

In an attemative embodiment, the perforated tubular memt)ers/ 145. 210. 212. 216| 
218. and 1305 of the apparatus 130 may be cleaned by further radial expansion of the 
perforated tubular members. In an exemplary emtxxliment, the amount of further radial 
30 expansion required to dean the radial passages of the perforated tubular memt>ers 
145, 210, 212. 216. 218, and 1305 of the apparatus 130 ranged from about 1% to 2%. 

An apparatus has been described that includes a zonal isolation assembly including 
one or more soiki tubular nDembers, each solM tubular member Including one or more 
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external seals, and one or more perforated tubular m6mt>ers coupled to the solid 
tubidar rTOmberB, and a shoe coupled to the zonal isolation assembly. In an exemplary 
embodiment the zonal isolation assembly further includes one or nnore intennediate 
solid tubular members coupled to Btyd Interleaved among the perforated tubular 
5 members, each intennediate solid tubular member induding one or more external 
seals. In an exemplary embodiment, the zonal isolation assembly further includes one 
or more valve members for dontrcliing the flow of fluidic materials between the tubular 
members. In an exemplary embodiment, one or more of the intenmedlate solid tubular 
mmibers include one or mora valve members. 

10 

An apparatus has also been described that includes a zonal isolation assembly that 
indudas one or more primary solid tubulars, each primary solid tubular including one or 
more external annular seals, n perforated tubulars coupled to the primary solid 
tubulars, and iv1 intenriediate solid tubulars coupled to and interleaved among the 
15 perforated tubulars, each Intermediatis solid tubular including one or more extemal 
annutar seals, arxJ a shoe coupled to the zonal isolation assembly. 

A method of isolating a first subterranean zone from a second subterranean Tone in a 
wellbore has also been described that includes positioning one or more primary solid 

20 tububrs within the wellbore. the primary solid tubulars traversing the first subterranean 
zone, positioning one or wore perforated tubulars within the wellbore, the perforated 
tubulars traversing the second subterranean zone, fluidicly coupling the perforated 
tubulars and the primary solid tubulars, and preventing the passage of fluids from the 
first sU>terrarTean zone to the second subterranean zone within the wellbore extemal to 

25 the solid and peribrated tubulars. 

A.method of extracting materials from a producing subterrar^n zone in a wellbbre, at 
least a portion of the wellbore Induding a casing, has also been descrtt>ed that Includes 
positioning one or mora primary solid tubulars within the welltx>re, fluidicly coupling the 
30 primary solid tubulars witti the casing, posiHonirig one or more perforated tubulars 
within the w^lbore» the perforated tubulars traversing the producing subterranean 
zone, fluldidy coupling the perforated tubulars wdth the primary solid tubulars. fluidicly 
isolating the producing subterranean zone from at least one other subterranean zone 
within the wellbore, and flutdldy coupling at least one of the perforated tubulars with the 
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produdng subterranean zone. In an exemplary embodiment, the method further 
includes controllably fluidKly decoupling at least one of the perforated tubulars from at 
least one other of the perforated tubulars. 



5 An apparatus has also been described that includes a subten^hean fonmatton including 
a wellbore, a zonal isolation assembly at least partially positioned within the wellbore 
that includes one or txtom solid tubular members, each solid tubular merr^r including 
one or more extemal seals, and one or more perforated tubular memt>ers coupled to 
the solid tubular members, and a shoe positioned within the wellbore coupled to the 

10 zonal isolation assembly, wherein at least one of the solid tubular mentt>ers and the 
perforated tubular members are formed by a radial expansion process perfonned within 
the wellbore. In an exerr^lary embodiment, the zonal isolation assembly further 
includes one or more intermediate solid tubular members coupled to and interleaved 
aoKKig the perforated tubular rrambers, each intermediate solid tubular member 

15 including one or mm external seals, wherein at least one of the solid tubular 

nnembers, the perforated tubular members, and the intermediate solid tubular members 

are fonmed by a radial expansion process performed within the wellbore. In an 

exemplary embodiment, the zonal Isolation assembly further comprises one or worn 

valve members for controlling the flow of fluids between the solid tubular members and 

20 the perforated tubular members. In an exemplary embodiment, one or mora of the 
» • ' * '- 

intermediate solid tubular members include one or more valve members for controlling 

the flow of fluids between the solid tubular members and the perforated tubular 

memt>ers. 

25 An apparatus has also been described that includes a subtenBnean formation including 
a wellbore, a zonal Isolation assemt^y positloried within the wellbore that Includes one 
or rTK>re primary solid tubulars. each primary solid tubular including one or more 
external annular seals, n perforated tubulars positioned coupled to the primary solid 
tubulars. and n-1 intermediate solid tubulars coupled to and interieaved among the 

30 perforated tubulars, each intermediate solid tubular including one or nrK>re external 
annular seals, and a shoe coupled to the zonal isolation assembly, wherein at least one 
of the primary solid tubulars, the perforated tutHJiars, and the intenmediate solid 
tubulars are fomied by a radial expansion process performed v^thin the wellbore. 
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A method of isolating a first subterranean zone from a second subterranean zone in a 
wellbore has also been described that includes positioning one or more primary solid 
tubulars within the wellbore, the primary solid tubulars traversing the first subterranean 
zone, positioning one or more perforated tubulars within the wellbore, the perforated 
5 tubulars traversing the second subterranean zone, radially expanding at least one of 
the primary solid tubulars and perforated tubulars within the wellbore, fiuididy coupling 
the perforated tubulars and the primary soDd tubulars, and preventing the passage of 
fluids from the first subtenranean zone to the second subterranean zone' withbi the 
weDtxm extemai to the primary solid tubulars and perforated tubulars. 

10 

A method of extracting materials from a producing subterranean zone in a welltx>re, at 
least a portion of the wellbore including a casirtg, has also been described that includes 
positioning one or more primary solid tubulars within the wellbore, positioning one or 
more perforated tubulars within the wellbore, the perforated tubulars traversing the 

15 producing subterranean zone, radially expanding at least one of the primary solid 
tubulars and the pertbrated tubulars within the wellbore, fluldicly coupling the primary 
solid tubulars with the casing, fiuididy coupling the perforated tubulars with the primary 
solid tubulars, fiuididy isolating the produdng subtenanean zone from at least one 
other subterranean zone within the wellbore, and fiuididy coupling at least one of the 

20 perforated tubulars with the produdng subterranean zone. In an exemplary 
embodiment, the method further indudes controllably fiuididy decoupling at least one 
of the perforated tubulars from at least one other of the perforated tubulars. 

An apparatus has also been described that indudes a subterranean formation including 
25 a weHbore, a zonal isolation assembly positioned within the wellbore that indudes n 
solid tubular members positioned within the wellbore, each solid tubular member 
induding one or mote extemai seate, and n-1 perforated tubular members positfoned 
within the welltiore coupled to and interteaved among the solid tubular members, arid a 
shoe positioned wittiin the wellbore coupled to the zonal isolation assembly. In an 
30 exemplary embodiment, the zonal Isolation assembly furttier comprises one or more 
valve members for controHing the flow of fluids between the solid tubular members and 
the perforated tubular members. In an exemplary embodiment one or more of the 
solid tubular members indude one or more valve members for controlling the flow of 
fluids between the solid tubular memt)ers and the perforated tutnilar membere. 
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A system for isolating a first subterranean zone from a sec»nd subterranean zone in a 
wellbora has also been described that includes means for positioning one or more 
primary solid tubulars within the wellbora. the primary solid tubulars traversing the first 

5 subterranean zone, means for positioning one or more perforated tubulars within the 
wellbore« the perforated tubulars traversing the second subterranean zone, means for 
fluldicly coupling the perforated tubulars and the primary solid tubulars, and means for 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the primary solid tubulars and the 

10 perforated tubulars. 

A system for extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of the wellbore including a casing, has also been described that includes 
means for positioning one or more primary solid tubulars witfiin the wellbore, means for . 

15 fl^idy ooiqpiing the primary scriid tubulars with the casing, means for positioning one 
or more perforated tubulars within the wellbore, the perforated tubulars traver^ng the 
producing subtenanean zone» means for fiuidldy coupling tt)e perforated tubulars with 
the primary solid tubulars, means for fiuidldy isolating the produdng subterranean zone 
from at least one other subtenranean zorie within the wellbore, and means for fluidicly 

20 coupling at least one of tt>e perforated tubulars with the produdng subterranean zone. 
In an exemplary err^xxiiment, the system further includes means for controllably 
fluididy decoupling at least one of the perforated bjbulars from at least one other of the 
perforated tubulars. 

25 A system for fsolating a first subtenranean zone from a second subterranean zone in a 
wellt)ore has also t>een described that indudes means for positioning one or more 
primary scrfid tubulars within the wellbore, the primary solid tubulars traversing the first 
subterranean zone, means for positioning one or more perforated tubulars within the 
wellbore. the perforated tubulars traversing the second subterranean zone, means for 

30 radially expanding at least one of the primary solid tubulars and perforated tubulars 
within the wellbore, means for fluididy coupling the perforated tutnilars and the primary 
sdid tubulars, and means for preventing the passage of fluids from the first 
subtenanean zone to the second subterranean zone within the wellbore extemal to the 
primary solid tubulars and perforated tubulars. 
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A system for extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of the wellbore including a casing, has also been described that includes 
means for positioning one or more primary solid tubulars within the wellbore. means for 

5 poslttoning one or more perforated tubulars within the wellbore, the perforated tubulars 
traversing the producing subterranean zone^ means for radially expanding at least one 
of the primary solid tubulars and the perforated tubulars within the weilbdre, means for 
fluididy coupling the primary solid tubulars with the casing, means for fluldidy coupling 
the perforated tid)ulars with the soDd tubulars, means for fluididy isolating the 

10 produdng subterranean zone from at least one other subterranean zone within the 
wellbore, and means for fluididy ooupiing at least one of the perforated tubulars with 
the produdng subterranean zone. In an exemplary embodiment, the system further 
indudes means for controHably fluididy deicoupling at least one of the perforated 
tubuiars flrom at least one other of the perforated tut>ulars. 

15 

A system for isolating subteranean zones traversed by a wellbore has also been 
described that Indudes a tubular support member dining a first passage, a tubular 
expansion oone defining a second passage fhjididy coupled to the first passage 
coupled to an end of the tubular support member and comprteing a tapered end. a 

20 tubular liner coupled to and supported by the tapered end of the tubular expansion 
cone, and a shoe defining a vaiveable passage coupled to an end of the tubular liner, 
wherein the tubular liner indudes one or more expandable tubular members that each 
indude a tubular body comprising an intemiediate portion and first and second 
expanded end portions coupled to opposing ends of the intermediate portion, and a 

25 sealing member coupled to the exterior surface of the intemiediate portion, and one or 
more slotted tubular members coupled to the expandable tubular members, wherein 
the inside diameters of the other tubular members are greater than or equal* to the 
outside diameter of the tubular expansion cone. In an exemplary embodiment, the wall 
thicknesses of the first and second expanded end portions are greater thaa the wall 

30 thickness of the intennedlate portton. In an exemplary embodiment, each expandable 
tubular member further indudes a first tubular transitkmary memt>er coupled between 
the first expanded end portion arid the intermediate portion, and a second tubular 
transltionary member coupled between the second expanded end portion and the 
intenmediate portion, wherein the angles of indinatton of the first and second tubular 
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trahsltionary members relative to the intemnediate portion ranges from about 0 to 30 
degrees. In an e)eempiary embodiment, ttie outside diameter of the intemiediate 
portion ranges from abqut 75 percent to about 98 percent of the outside diameters of 
the first and second expanded end portions. In an exemplary embodiment, the burst 
5 strength of the first and second expanded end portions is substantially equal to the 
biffst strength of the intemiediate tubular section. In an exemplary embodiment, the 
ratio of the inside diameters of the first and second oxparKled end portions to the 
Interior diameter of the intermediate portion ranges from about 100 to 120 percent In 
an exemplary embodiment* the relationship between the wall thicknesses t^, ta, and (int 

10 - of the first e)q>anded end portion, the second expanded end portion, and the 
intarmediata portion, respectively, of the expandable tubular members, the inside 
diameters Oi, O2 and Dint of the first expanded end portion, the second expanded end 
portion, and the intemiediate portion, respectively, of the expandable tubular members, 
and the inside diameter Dwanbom of the wellbore casing that the expandable tubular 

15 member will be inserted into, and the outside diameter Dom of the expansion cone that 
will be used to radially expand the expandable tubular member within the wellbore is 
given by the follofwing expression: 

^rein ti = 12; and wherein Di = D2. In an exemplary embodiment, the tapered end of 
20 the tubular expsnsion cone includes a plurality of ad)acent discrete tapered sections. 
In an exemplary embodiment, the angle of attadt of the adjacent discrete tapered 
secticHis increases in a continuous manner from one end of the tubular expansion cone 
to the opposite end of the tubular expansion cone. In an exemplary embodiment, ttie 
tapered end of the tubular expansion cone includes an paraboloid body, in an 
25 ewmplary embodiment, the angle of attack of the outer surface of the paraboloM body 
increases In a continuous manner from one end of the paraboloid body to the oppostte 
end of the paraboloid body. In an exemplary embodiment, the tubular liner comprises 
a piurality of expandable tubular members; and wherein the other tubular members are 
interleaved among the expahdable tubular members. 

30 

A method of isolating subtenrenean zones traversed by a wellbore has also been 
described that includes positioning a tubular liner within the weHbore, and radially 
expanding one or more dlsoBte portions of the tubular liner into engagernent with the 



wellbore. In an exemplary embodiment a plurality of discrete portions of tlie tubular 
liner are radially exparKJed into engagement with the wellbore. In an exemplary 
embodiment, the remaining portions of the tubular liner are not radially expanded. In 
an exemplary embodiment, one of ttte discrete portions of the tubular liner Is radially 
5 expanded by injecting a fluidic material into the tubular liner, and wherein the remaining 
ones of the discrete portions of the tubular liner are radially expanded by pulfing an 
expansion cone through the remaining ones of the discrete portions of the tubular liner, 
in an exemplary embodiment the tubular liner comprises a plurality of tubular 
members; and wherein one w mon» oiF the tubular members are radially expanded into 

1 0 engagement with the wellbore and one or more of the tubular members are not radially 
expanded into engagement with the wellbore. In an exemplary embodiment, the 
tubular members that are radially expanded into engagement with the wellbore 
oon^rise a portion that is radially expanded into engagement witti the wellbore and a 
portion that is not radially expanded Into engagement with the wellbore. in an 

15 exemplary embodiment^ the tulHJidr liner Includes one or more expandable, tubular 
members that each include a tubular body conplsing an Intenmedlate portion and first 
and secoTKl expanded end portions coupled to C4)po8ing ends of the intermediate 
portion, and a sealing member coupled to the exterior surface of the intermediate 
portion, and one or more slotted tubular members coupled to the expandable tubular 

20 members, wherein the inside diameters of the slotted tubular members are greater than 
or equal to the maximum Inside diameters of ttie expandable tubular members. In an 
exemplary embodiment, the tubular liner includes a pluraltty of expandable tubular 
members; and wherein the slotted tubular members are interleaved among ttie 
expandable tubular memt>ers. 

25 

A system for isolating subterranean zones traversed by a wellbore has also been 
described that includes means for positioning a tubular liner within Vt\e wellbore, and 
means for radially expar>ding one or more discrete portions of the tubular liner into 
engagement with the wellbore. In an exemplary embodiment a plurality of discrete 
30 portions of the tubular Uner are radlaiiy expanded into engagement with the wellbore. 
In an exemplary embodiment the remaining portions of the tubular liner are not radially 
expanded. In an ewmplery embodiment, one discrete portion of the tubular liner is 
radially expanded by injecting a fluidic noaterial into the tubular liner, and wherein the 
other discrete portions of the tubular liner are radially expanded by pulling an 
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expansion cone through the other discrete portions of ttie tubular liner. In an 
exemplary emtxxJiment, the tubular liner indudes a plurality of tubular members; and 
wtwrein one or more of the tubular members are radially expanded into engag^nent 
with the wellbore and one or more of the tubular members are not radially expanded 
5 into engagement with the wellbore. Ih an exemplary embodiment the tubular members 
that are radially expanded into engagement with the wellbore include a portion that is 
radlaHy expanded Into engagement with the wellbore and a portion that is not radially 
expanded into engagement with the wellbore. 

10 An apparatus for isolating subterranean zones has also been described that indudes a 
subtenanean fbnmation defining a borehole, and a tubular liner positioned in and 
coupled to the borehole at one or more discrete locations. In an exemplary 
embodiment, the tubular liner coupled to the borehole at a plurality of discrete 
locations. In an exemplary embodiment, the tubular liner is cou(ried to the borehole by. 

15 a prooess that includes positioning ti^ tubular liner within the borehole, and radially 
0)qpanding orte or mora discrete portions of the tubular liner into engagement with the 
borehole. In an exemplary embodiment, a piuraHty of discrete portions of the tubular 
liner are radially expanded into engagement with the borehole. In an exemplary 
embodiment, the remaining portions of the tubular liner are not radially expanded. In 

.20 an exemplary embodiment, one of the discrete portions of the tubular liner is radially 
expanded by Injectirig a fluidic material Irito the tubular liner; and wherein the other 
discrete portions of the tubular liner are radially expanded by pulling an expansion cone 
through the other discrete portions of the tubular liner. In an exemplary embodiment, 
the tubular liner comprises a plurality of tubular menr4)ers; and wherein one or more of 

25 the tubular members are radially expanded into engagement with the borehole and one 
or more of the tubular members are not radially expanded into engagement with the 
borehole. In an exemplary embodiment, the tubular members that are radially, 
expanded into engagement with the borehole include a portion that is radially 
expanded into engagement v\rtth the borehole and a portion that is not radially 

30 expanded into engagennent with the tx>rehole. In an exemplary embodiment, prior to 
the radial expansion the tubular liner Includes one or more exparulable tutnjiar 
members that each include a tubular body comprising an intenmedlate portion and first 
and second expanded end portions coupled to opixssing ends of the Intenmedlate 
portion, and a sealing memt>er coupled to the exterior surface of the Intermediate 
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portion, and one or more slotted tutnjiar fnembers coupled to the expandable tubular 
numbers, wherein the inside diameters of the slotted tubular members are greater than 
or equal to the maximum inside diameters of the expandable tubular members. In an 
exemplary embodiment, the tubular finer includes a plurality of expandable tubular 
5 mennbers; and wherein the slotted tubular members dre interteaved among the 
expandable tubular members. 

An apparatus has been described that includes a zonal Isolation assembly including: 
one or more solid tubular members, each solid tubular nnember including one or more 

10 external seals* one or more perforated tubular members coupled to the solid tubular 
members, one or more flow control valves operably coupled to the perforated hjbular 
members for controlling the flow of fluidic materials through the perforated tubular 
members, one or more temperature sensors operably coupled to one or more of the 
perforated tubular members for monitoring the operating temperature within the 

15 perforated tubular members, one or more pressure sensors openibly coupled to one or 
more of the perforated tubular members for nfionitoring the operating pressure within 
the perfbraled tubular members, and one or more flow sensors operably coupled to 
one or more of the perforated tubular members for monitoring the operating flow rate 
within the perforated tubular members, a shoe coupled to the zonal isolation assembly, 

20 and a controller operably coupled to the flow ccmtrol valves, the temperature sensors, 
the pressure sensors, and the flow sensors for monitoring the temperature, pressure 
and flow sensors and controliing the operation of the flow control valves. At least one 
of the solid tubular members and the perforated tubular members are formed by a 
radial expansion process performed within the wellbore. 

25 

A method of isolating a first subtemanean zone from a second subtenanean zone in a 
wellbore has also been described that includes positioning one or more solid tubulars 
within the wellbore, the solid tubulars traversing the first subterranean zone, positioning 
one or more perforated tubulars within the wellbore, the perforated tubulars traversing 
30 the second subterranean zone, radially expanding at least one of the primary solid 
tubulars and perforated tubulars within the wellbore, fluidicly coupling the perforated 
tubulars and the solid tubulars, preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellbore external to the 
solid tubulars and perforated tubulars, monitoring the operating temperatures. 
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(mssures, and flow rates within one or more of the perforated tutHjIars, and controlling 
the flow of fluidic materials through the perforated tubulars as a function of the 
monltc^ operating ten^jaratures, pressuriss, and flow rates. 

5 A method of extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of the weBbore including a casing, has also t>een described that includes 
positioning one or more solid tubulars within the wellbore, positioning one or more 
perforated tutxjlars within the weilbore, the perforated tuixilars traversing the producing 
subtenanean zone, radially expanding at (east one of the solid tubulars and the 

10 perforated tubuidrs within the weilbore, flutdidy coupling the solid tubulars with the 
casing, fluididy coupling the perforated tubulars with the solid tubulars, fluididy 
isolating the produdng subtenanean zone from at least one other subterranean zone 
within the welibors, fluididy coupling at least one of the perforated tubulars with the 
produdng subterranean zone, monitoring the operating temperatures, pressures, and 

15 flow rates within one or more erf the perforated tubulars, and controlling the flow of 
fluidic materials through the perforated tubulars as a function of the monitored 
operating temperatures, pressures, and flow rates. 

A system for isolating a first subterranean zone from a second subtenanean zone In a 
20 wellbora has also been described that includes means for positioning one or more solid 
tubulars within the weilbore. the solid tubulars traversing the first subtenanean zone, 
means! for positioning one or niore perforated tubulars within ttte weilbore, the 
perforated tubulars traversing ttie second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the weilbore, 
25 means for fluididy oouplhg the perforated tubulars and the solid tubulars, means for 
preventing the passage of fluids from the first subterranean zone to the second 
subtenanean zona within the weilbore external to the siolld tubulars and perforated 
tubulars, means for monitoring the operating temperatures, pressures, and ftow rates 
within one or more of the perforated tubulars. arid means for controlling the flow of 
30 fluidic materials through the perflated tubulars as a function of the monitored 
operating temperatures, pressures, and flow rates. 

A system for extracting materials from a producing subterranean zone in a weilbore. at 
least a portion of the weilbore including a casing, has also been described that includes 
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means for positioning one or more solid tubulars wfthin the wellbore, means for 
positioning one or more perforated tubulars within the wellbore, the perforated tubulars 
traver^ng the producing subterranean zone, means for radially expanding at least one 
of the solid tubulars and the perforated tubulars withiri the wellbore. means for fluididy 

5 coupling the solid tubulars with the casing, means for fluididy coui^ng the perf(xat6d 
tubulars with the solid tubulars, means for fluidicty Isolating the producing subterranean 
zone from at least one other subterranean zone within the weilbore, means for fluldlcly 
coupling at least one of the perforated tubulars with the produdng subterranean zone, 
means for monitoring the operating temperatures, pressures, and flow rates wittiin one 

10 or more of the perforated tubulars. arKi means for controlling the flow of fluidic 
materials through the perforated tubulars as a function of the monitored operatirig 
temperatures, pressures, and flow rates. 

An apparatus has also been described that includes a zonal isolation assembly 
1 5 Including: one or more solid tubular members, each solid tubular member including one 
or more external seals, one or more perforated tubular members each Including radial 
passages ooupled to the solid tubular members, and one or more solid tubular liners 
coupled to the Interior surfaces of one or more of the perforated tubular members for 
sealing at least some of the radial passages of the perforated tubular members, and a 
20 shoe coupled to the zonal isolation assembly. At least one of the solid tubular 
members and the perforated tubular members are formed by a radial expansion 
process perfonrned within the weilbore, and the solid tubular liners are formed by a 
radial expansion process performed within tt)e weilbore. 

25 A mettKKl of isolating a first subterranean zone from a second subtsnanean zone in a 
weilbore has also been described that includes positioning one or more solid tubulars 
* within the weilbore, the solid tubulars traversing the first subterranean zone, posiUoning 
one or more perforated tubulars each Induding one or more radial passages within the 
weilbore, the perforated tubulars traversing the second subtenranean zone, radially 

30 expanding at least one of the solid tubulars and perforated tubulars within the weilbore, 
fluididy coupling the perforated tubulars and the primary solid tubulars, preventing the 
passage of fluids from the first subterranean zone to the second subtenanean zone 
within the weilbore exten^al to the primary solid tubulars and perforated tubulars. 
positioning one or nnore solid tubular liners within the intctrior of one or more of the 
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perforated tubutars» and radially expanding and plastically deforming the solid tubular 
Kners within the Interior of or>6 or more of the perforated tubulars to fluididy seal at 
least some of the radial passages of the perforated tubulars. 



5 A method of extracting materials fronn a producing subten^nean zone In a wellbore. at 
least a portion of the wellbore including a casing, has also been described that Includes 
positioning one or more solid tubulars within the; wellbore, positioning one or more 
perforated tubulars each including one or more radial passages within the wellbore, the 
perforated tubulars traversing the produdng subterranean zone, radially expanding at 

10 least one of the solid tubulars and the perforated tubulars within the wellbore, fluididy 
coupling the sdld tubular^ with the casing, fluididy coupling the perforated tubulars 
with the solid tubulars, fluididy isolating the produdng subterranean zone from at least 
one other subterranean zone within the wellbore, fluididy coupling at least one of the 
perforated tubulars with the produdng subterranean zone, positioning one or more. 

15 solid tubular liners within the Interior of one or more of the perforated tubulars, and 
radlaity expanding and plastically deforming the solid tubular liners within the interior of 
one or more of the perforated tubulars to fluididy seal at least some of the radial 
passages of the perforated tubulani. 

20 A system for isdating a first subten^nean zone from a second subterranmn zone in a 
wellbore has also been described that includes means for positioning one or more solid 
tutHilars within the wellbore, the solid tubulars traversing the first subterranean zone, 
means for positioning one or more perforated tubulars each including one or more 
radial passages within the wellbore, the perforated tubulars traversing the second 

25 subten^nean zone, means for radially expanding at least one of the solid tubulars and 
perf<x^ted tubulars within the wellbore, means for fluididy coupling the perforated 
tubulars and the sdid tubulars, means for preventing the passage of fluids from the first 
si4>terrBnean zone to the second subterranean zone within the wellbore extemal to the 
primary solid tubulars and perforated tubulars. means for positioning one or more solid 

30 tubular liners within the interior of one or more of the perforated tubulars. and means 
for radially expanding and plastically defomning the solid tubular liners within tiie interior 
of one or more of the perforated tubulars to fluidicly seal at least some of the radial 
passages of the perforated tubulars. 
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According to another aspect of the present invention, a system for extracting materials 
from a producing subterranean zoT\e in a wellbore, at least a portion of the welibore 
including a casing, has also been described that Includes means for positioning one or 
more solid tubulars within the wellbore, means for positioning one or more perforated 
5 tubulars each deluding one or mofB radial passages within the wellbore/the perforated 
tuiHJiars traversing the producing subterranean zone, means for radially expanding at 
least one of the solid tubulars and the perforated tubulars within the wellbore, means 
for fluidicly coupling the solid tut>ulars with the casing, means for fluididy coupling the 
pierforated tubulars with the solid tubulars, means for fluidicly isolating the produdhg 

10 subterranean zone from at least one other subterranean zone within the wellbore, 
. means for fluididy coupling at least one of the perforated tubulars vyith the producing 
subterranean zone, means for positioning one or more solid tubular liners within the 
interior of one or niore of the perforated tubulars, and means for radially expanding and 
plastically defomiing the solid tubular liners within the interior of one or more of the 

15 perforated tubutars to fluididy seaT at least some of the radial passages of the 
perforated tubulars. 

An apparatus has also been described that Includes a zonal isolation assembly 
including: one or nnore solid tubular members, each solid tubular member including one 
20 or worn external seals, one or more perforated tubular members each including radial 
passages coupled to the solid tubular members, and a sealing material coupled to at 
least some of the perforated tubular members for sealing at least some of tiie radial 
passages of the perforated tubular members, and a shoe coupled to the zonal isoiatton 
assembly. 

25 

A method of isolating a first subterranean zone from a second subterranean zone in a 
wellbore has also been described that Includes positioning one or more solid tubulars 
within the wellbore, the solid tubulars traversing the first subterranean zone, positioning 
one or more perforated tubulars each including one or more radial passages within the 
30 wellbore, the perforated tubulars traversing the second subtenranean zone, radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 
fluidiciy coupling the perforated tubulars and the primary solid tubulars, preventing the 
passage of fluids from the first subterranean zone to the second subterranean zone 
within the wellbona external to the primary solid tubulars and perforated tubulars. 
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sealing off an annular regioh within at least one of the perforated tubulars, and injecting 
a hardenable ftuldic sealing material into the sealed annular regions of the perforated 
tubulars to seal off at least sonie of the radial passages of the perforated tubulars. 

5 A method of extracting materiials from a producing subterranean zone in a welibore, at 
least a portion of the welibore including a casing, has also been described that indudes 
positioning one or more solid tubulars within the welibore. positioning one or more 
perforated tubulars each including one or more radial passages within the welibore, the 
perforated tubulars traversing the producing subterranean zone, radially expanding at 

10 least one of the solid tubulars and the perforated tubulars within the welibore, fluidlcly 
coupling the. solid tubulars with the casing^ fluidicly coupling the perforated tubulars 
with the solid tubulars, fluididy isolating the producing subterranean zone from at least 
one other subterranean zone within the welibore, fluidlcly coupling at least one clf the 
perforated tubulars with the produdng subterranean zone, sealing off an annular region 

15 within at least one of the perfected tubulars, and Injecting a hardenable fluldic sealing 
^ mat»1al into the sealed annular regions of the perforated tubulars to seal off at least 
some of the radial passages of the perforated tubulars. 

A system for Isolating a first subterrar^ean zone from a second subterranean zone in a 
20 welibore has also been described that includes means for positioning one or mora solid 
tubulars within the welibore, the solid tubulars traversing the first subterranean zor>e. 
means for positioning one or more perforated tubulars each induding one or more 
radial passages wittiin the welibore. the perforated tubulars traversing the second 
subtenranean zone, means for radially expanding at least one of the solid tubulars and 
25 perforated tubulars within the welibore. means for fluidicly coupling the perforated 
tubulars and the solid tubulars, means for preventing the passage of fluids from the first 
subterranean zone to the second subtenranean zdhq within the welibore external to the 
primary solid tubulars and perflated tubulars. m6ans for sealing off an annular region 
within at least one of the perforated tubulars. and means for Injecting a hardenable 
30 flu'idic sealing material into the sealed annular regions of the perforated tubulars to seal 
off at least some of the radial passages of the perforated tubulars. 

A system for extracting materials from a produdng subterranean zone In a welibore. at 
least a portion of the welibore Including a casing, has also been described that indudes 
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means for posKioning one or more solid hibulars wKhtn the wellbore, means for 
positioning one or more perforated tubulars each including one or more radial 
passages within the wellbore, the perforated tubulars traversing the producing 
subterranean zone» means for radially expanding at least one of the solid tubulars arKJ 

5 the perforated tubulars within the wellix)re, means for fluidicly coupling the* solid 
tubulars with the casing, means for fluidicly coupling the perforated tubulars with the 
solid tubulars. means for fluidicly isolating the producing subterranean zone from at 
least one other subterranean zone within the wellbore, nieans for fluidicly coupling at 
least one of the perforated tubulars the producing subterranean zone, nmans for 

10 sealing off an annular region within at least one of the perforated tubulars, ar^d means 
for irijecting a hardenable flutdic sealing material Into the sealed annular regions of the 
perforated tubulars to seal off at least some of the radial passages of the perforated 
tubulars. 

15 An apparatus has also been described that includes a zonal isolation assembly 
positioned within a wellbore that traverses a subterranean fonrnatton including: one or 
more solid tubular members, each soHd tubular member including one or more external 
seals, one or mora perforated tubular members coupled to the solid tubular nnembers, 
and a shoe coupled to the zonal isolation assembly. At least one of the solid tubular 

20 members and the perforated tubular members are fomied by a radial expansion 
process performed within the wellbore, and at least one of the perforated tubular 
members are radially expanded into intimate contact with the subte^anean formation. 
In an exemplary embodiment, the perforated tubular members that are radially 
expanded into intimate contact with the subterranean formation compress the 

25 subterranean fonmation. 

' A noethod of Isolating a first subterranean zone from a second subtenranean zone in a 
wellbore has also been described that includes positlbrilng one or more solid tubulars 
within the wellbore, the solid tubulars traversing the first subterranean zone, positioning 
30 one or more perforated tubulars within the weilbore each including one or nnore radial 
passages, the perforated tubulars traversing the second subterranean zone, radially 
expanding at least one of the primary solid tubulars and perforated tubulars within the 
wellbore. radially expanding at least one of the peffbrated tubulars into Intinriate contact 
with the second subterranean zone, fluidicly coupling the perforated tubulars and the 
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solid tubulars. arKi preventing the passage of fluids from the first subterranean zone to 
the second subten^nean zone within the wellbore external to the solid tubulars and 
perforated tubulars* In an exemplary embodiment, the perforated tubulars that are 
radially expanded into intimate contact with the second subterranean zone compress 
5 the second subten^nean zone. In an exemplary embodiment the method further 
includes vibrating the second subten^nean zone to increase the rate of recovery of 
liydrocart>ons from the second subtenanean zone. In an exemplary embodiment, the 
nrtethod further bidudes vibrating the second subterranean zone to dean the radial 
passages of the perforated tubulars that are radially expanded into Intimate ooritact 
10 with the second subterranean zone. In an exemplary embodiment, the method further 
indudes applying an Impulsive load to the perforated tubulars that are radially 
expanded into intimate oontad with the second subterranean zone to increase the rate 
of recovery of hydrocarbons from the second subterranean zone. 

15 A method of extracfing materials from a produdng subterranean ^e in a weilbore, at 
least a portion of the welibore biduding a casing, has also been described that indudes 
posittonbig one. or more solid tubulars within the wellbbre, positioning one or more 
perforated tubulars within the weiibors each induding one or more radial passages, the 
perforated tubulars traversing the produdng subterranean zone, radially expanding at 

20 least one of the solid tubulars and the perforated tubulars within the wellbore, radially 
expanding at least one of the perforated tutxilars into intimate contact with the 
produdng subterranean zone, fluididy coupling the solid tubulars with the casing, 
fluididy coupling the perforated tubulars with the solid tubulars, fluididy isolating the 
producing subterranean zone from at least one other subterranean zone wiihin the 

25 wellbCKe, and fluididy coupling at least one of the perforated tubulars with the 
produdng subten^nean zone. In an exemplary m^xxliment, the perfected tubulars 
that are radially expanded Into intimate contact with the produdng subten^nedn zone 
compress the produdng subterranean zone, in an exemplary embodiment the mettiod 
further iridudes vibrating the produdng subterranean zone to increase the rate of 

30 recovery of hydrocarbons from the producing subtenranean zone. In an exemplary 
Mfnbodiment, the method further indudes vSrating the.produdng subterranean zone to 
dean the nadial passages of the perforated tubuters ttiat are radially expanded into 
intimate contact with the produdng subterranean 2one. In an exemplary embodiment, 
the method further indudes applying an impulsive load to the perforated tubulars that 
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are radialiy expanded into intimate contact with the producing subterranean zone to 
increase the rate of recovery of hydrocarbons from the producing subterranean zone. 

A system for isolating a first subterranean zone from a second subterranean zone In a 
5 wellbore has also been described that Includes means for positioning one or more solid 
tubulars within the welibpre, the solid tubuiars traversing the first subterranean zone, 
means for positioning one or mora perforated tubulars within the wellbore each 
including one or more radial passages, the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulans and 

10 perforated tubulars v^in the wellbore. means for radially expanding at least one of the 
perforated tubulars into intimate contact with the second subterranean zone, means for 
fjuididy coupling the perforated tubuian^ and the soHd tubulars^ and means for 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the solid tubulars and perfbfBted 

15 tubulars. In an exemplary embodiment, the rheans for radialiy expanding at least one 
of the perforated tubulars Ihto intimate oontact with the second subterranean zone 
comprises means for compressing the second subterranean zone. In an exemplary 
embodiment, the system further includes means for vibrating the second subtenranean 
zone to increase the rate of recovery of hydrocartxMis from the second subterranean 

20 zone. In an exemplary emt)odiment, the system further includes n^ns for vibrating 
the second subterranean zone to clean the radial passages of the perforated tubulars 
that are radially expanded into Intimate contact with the second subterranean zone. In 
an exemplary emlKxJiment. the system further includes means for applying an 
impulsive load to the perforated tubulars that are radially expanded into intimate 

25 contact with ti^ second subterranean zone to increase the rate of recovery of 
hydrocarbons frorri the second subterranean zone. 

A system for extracting nr^terials from a producing subterranean zone In a wellbore, at 
least a portion of the wellbore including a casing, has also been described that Includes 
30 means for positioning one or more solid tubulara within the wellbore, means for 
positioning one or more perforated tubuiars within the wellbore each Including one or 
mora radial openings/ the perforated tubulars traversing the producing subterranean 
zone, means for radially expanding at least one of the sofid tubulars and the perforated 
tubulars within the wellbore, means for radially e)qpanding at least one of the perforated 
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tubuiars into intimate contact with thd producing subtenanean zone, means for fiuididy 
coupling the solid tubuiars with the casing, means for fluididy ooupling the perforated 
tubuiars with the solid tubuiars, means forfluidicly isolating the producing subtenranean 
zone from at least cme other subteranean zone within the wellbore, and means for 

Q fluididy coupling at least one of the p^forated tubuiars with the producing 
subterranean zone. In an exemptary embodiment, the means for radially expanding at 
least one of the perforated tubuiars into Intimate contact with the producing 
subterranean zone comprises means ft3r compressing the prcxludng subterranean 
zone. In an exemplary embodiment, the system further includes means for vibrating 

1 0 the producing subtenranean zone to increase the rate of recovery of hydrocartxms from 
the producing subterranean zone. In an exemplary embodiment, the system further 
includes nneans for vibrating the produdng subterranean zone to clean the radial 
passages of the perforated tubuiars that are radially expanded into intimate contact 
with the producing . subterranean zone. In an exen^lary embodiment, the systerh 

15 further includes means for applying an impulsive load to the perforated tubuiars that 
are radially exparxJed into ihtlmato contact with the produdng subtenranean zone to 
increase the rate of recovery of hydrocarbons from the produdng subterranean zone. 

An apparatus has also been described that indudes a zonal isolation assembly 
20 positioned within a wellbore that traverses a subtenranean formation and includes a 
perforated wellbore casing, including: one or more solid tubular rrtembers, each solid 
tutMJiar member induding one or more external seals, one or rnom perforated tubular 
members coupled to the solid tubular members, and a shoe coupled to the zonal 
isolation assembly. At least one of the solid tubular memt>ers and the perforated 
25 tubulsr members are fomned by a radial expansion process perfonned within the 
wellbore, and at least one of the perforated tubular members are radially expanded into 
intimate contact with the perforated wellbore casing. In an exemplary embodiment, the 
perforated tubular members that are radially expanded into intimate contect with the 
perforated casing compress the subtenrariean fonmatlon. 

30 

A method of isolating a first subtenranean zone from a second subtenranean zone in a 
weiibore that indudes a perforated casing thai traverses the second subtenranean 
zone, has ateo been described that indudes positioning one or more solid tubuiars 
within the weiibore, the solid tubuiars traversing the first subtenranean zone, positioning 
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one or more perforated tubulars within the welibore each including one or niore radial 
passages, the perforated tubulars traversing the second subteranean zone, radially 
expanding at least one of the primary solid tubulars and perforated tubulars within the 
weilboTB, radially expanding at least one of the perforated tubulars into Intimate contact 

5 with the perforated casing, fluldldy coupling the perforated tubulars arxl the solid 
tubidars, and preventing the passage of fluids from the first sutrtennnean zone to the 
second subterranean zone within the welibore external to the solid tubulars and 
perforated tubulars. In an exemplary embodimentp the perforated tubulars that are 
radially expanded into Intimate oontect with the piarfbrated casing compress the second 

10 subterranean zone. In an exemplary embodiment, the method further includes 
vibrating the second subterranean zone to Increase the rate of recovery of 
hydrocarlxm from the second subtenanean zone. In an exemplary embodiment, the 
method further includes vibrating the second subterranean zone to clean the radial 
passages of the perforated tubulars that are radially expanded into intinnate contact 

15 with the perforated casing. In an exemplary embodiment, the method further includes 
applying an impulsh/ejoad to the perforated tubulars that are radially expanded Into 
intimate contact with the perforated casing to increase the rate of recovery of 
hydrocarbons from the second subterranean zone, 

20 A method of extracting materials from a producing subtenenean zone in a welibore, at 
least a portion of the welibore including a casing and a perforated casing that traverses 
the producing subterranean zone, has also been described that includes positioning 
one or nrwre solid tubulars within the welibore. positioning one or more perforated 
tubulars within the welibore each including orie or more radial passages, the perforated 

25 tubuiars traversing the producing subterranean zone, radially expanding at least one of 
the solid tubulars and the perforated tubulars within the welibore, radially expanding at 
least one of the perforated tubulars into intin^te contact with the perforated casing, 
fluididy coupling the solid tubulars the casing, fluididy coupling the perforated 
tubulars with the solid tubulars, fluididy Isolating the produdng subterranean zone from 

30 at least one other subterranean zone within the welibore, and fluldldy coupling at least 
one of the perforated tubulars with the (mdudng sut)terranean zone. In an exemplary 
entbodiment, the perforated tubulars that are radially expanded into Intimate contact 
with the perforated casing compress the producing si^terranean zone. In an^ 
exemplary embodiment, the method further Indudes vibrating the produdng 
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subtenanean zone to increase the rate of recovery of hydrocarbons from the producing 
sut)terranean zone. In an exemplary embodiment, the method further Includes 
vttrating the producing subterranean zone to dean the radial passages of the 
perforated tubulars that are radially expanded into intimate contact with the perforated 
5 casing. In an exemplary embodiment, the method further includes applying an 
impulsive load to the perforated tubulars that are radially expanded into intimate 
contact with the perforated tubulars to increase the rate of recovery of hydrocarbons 
from the producing subterranean zone. 

10 A system for isolating a first subterranean zone from a second subterranean zone in a 
wellbore that inciudes a perforated casing that traverses the second subterranean 
zone, has also been described that includes means for positioning one or more solid 
tubulars within the wellbore, the solid tubulars traversing the first subterranean zohe, 
means for posjtlorring one or more perforated tubulars within the wellbore each 

15 including one or more radial passages, the perforated tubulars traversing the second 
subterranean zone, mews for radially expanding at least one of the solid tubulars and 
perforated tubulars within the wellbore, means for radially expanding at .least one of the 
perforated tubulars into intimate contact with the perforated casing, means for fiuididy 
coupling the perforated tubulars and the solid tubulars, and means for preventing the 

20 passage of fluids from the first subtenanean zone to the second subtenanean zone 
within the wellbore external to the solid tubulars and perforated tubulars. In an 
exemplary embodiment the means for radially expanding at least one of the perforated 
tubulars Into intimate contact with the perforated casing comprises means for 
compressing the second subterranean zone, in an exemplary embodiment, the system 

25 further indixJes means for vibrating the second subterranean zone to increase the rate 
of recovery of hydrocart>ons from the second subterrar^n zone. In an exemplary 
embodiment the system further Indudes means for vibratirig the second subtenanean 
zone to dean the radial passages of the perforated tubulars that are radlaUy expanded 
Into intimate contact with the perforated casing. In an exemplary embodiment, the 

30 system further indudes means for applying an impulsive load to the perforated tubulars 
that are radially expanded into intimate oontact with the perforated casing to increase 
the rate of recovery of hydrocartx)ns from the second subterranean zone. 



66 



A system for extracting materials from a producing subterranean zone in a wellbore. at 
least a portion of the wellt>ore including a casing and a perforated casing that traverses 
the produdng subterranean zone, has also been desoibed that includes means for 
positioning one or more solid hjbuiars within the wellbore, means for positioning one or 

5 more perforated tubulars within the wellbore each Including one or more radial 
openings, the perforated tubulars traversing the producing subten^riean zone, means 
for radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore, means for radially expanding at least one of the perforated tubulars 
into intimate contact with the perforated casing, means for fluididy coupling the solid 

10 tubulars with the casing, means for fluididy coupling the perforated taibulars with the 
solid tubulars, means for fluididy Isolating the produdng subterranean zone from at 
least one other subterranean zone within the wellbore. and means for fluididy coupling 
at least one of the perforated tubulars with the produdng siA)terranean zone. In an 
exemplary embodiment, the means for radially expanding at least one of the perforated 

15 tubulars into intimate contad with the perfomted casing comprises means for 
compressing the produdng subtennanean zone. In an exsmptary embodiment, the 
further includes means for vibrating the produdng subterranean zone to increase the 
rate of recovery of hydrocart}ons from the produdng subterranean zone. In an 
exemplary embodiment, the system further indudes means for vibrating the produdng 

20 subterranean zone to dean the radial passages of the perforated tubulars that are 
radially expanded Into intimate contact with the perforated casing. In an exemplary 
embodiment the system further indudes means for applying an impulsive load to the 
perforated tubulars that are radially expanded Into intimate contad with the perforated 
casing to increase the rate of recovery of hydrocartx)ns from the producing 

25 subterranean zone. 

An apparatus has also been described that indudes a zonal isolation assembly 
induding: one or nnore solid tubular members, each sdid tubular member induding one 
or more extemal mate, one or more perforated tubular members each induding radial 
30 passages coupled to the solid tutnjlar nnembers, and one or more perforated tubular 
liners each induding one or nrxxe radial passages coupled to the interior, surfaces of 
one or wore of the perforated tubular members, and a shoe coupled to the zonal 
isolation assembly. At least one of the solid tubular members and the perforated 
tubular members are fbnmed by a radial expansion process perfonned within the 
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wellbore. and the perforated tubular liners are formed by a radial expansion process 
performed vnthin the wellbore. 

A method of Isolating a first subterranean zone from a second subterranean zone in a 
5 wellbore has also been described that Includes positioning one or more solid tubulars 
wItWn the wellbore, the solid tubulars traversing the first subtenanean zone, positioning 
one or more perforated tubulars each including one or more radial passages within the 
wellbore. the perforated tubulars traversing the second subtenranean zone, radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore. 
10 fluididy coupling the perforated tubulars and the primary solid tubulars, preventing the 
passage of fluids from the first subtenanean zone to the secorKi subterranean zone 
within the wellbore extemal to the primary sdid tubulars and perforated tubulars, 
posiUbning one or more perforated tubular liners within the interior of one or more of 
the perforated tubulars, and radially expanding and plastically defbnming the perforated 
15 tubidar liners within the interior of one or more of the perforated tubulars. 

A method of extracting materiais from a producing subtenariean zone in a wellbore. at 
least a portion of the wellbore induding a casing, has also been described that includes 
positioning one or more solid tubulars within the wellbore, positioning one or more 

20 perforated tubulars each induding one or more radial passages within the wellbore, the 
perforated tubulars traversing the pnxludng subterranean zone, radially expanding at 
least one of the solid tubulars and the perforated tubulars within the w^lbore, fluididy 
coupling the solid tubulars with the casing, fluididy coupling the perforated tubulars 
with the sdid tubulars, fluididy isdating the producing subterranean zone from at least 

25 one other subterranean zone within the wellbore. fluididy coupling at least one of the 
perforated tubulars v\rith the produdng subtenranean zone, positioning one or more 
perforated tubular liners within the interior of one or worn of the perforated tubulars, 
and radially expanding and plastically defonning the perforated tubular liners within the 
interior of one or more of the perforated tubulars. 

30 

A system for isolating a first subtenanean zone fronri a seoorul subterranean zone in a 
wellbore has also been de8cril>ed that Indudes means for pMitioning one or more solid 
tubulars within the wellbore, the sdid tubulars traversing the first subterranean zone, 
means for positioning one or mbre perforated tutHJiars each induding one or more 
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radial passages within the wellbore, the perforated tubulars traversing the second 
subterranean ^one, means for radially expanding at least one of the solid tubulars and 
perforated tubulars within the wellbore, means for fluididy coupling the perforated 
tubulars and the solid tubulars. nmeans for preventing the passage of fkilds from the first 
5 subtenranean zone to the second 8ut>ten'anean zone within the wellbore external to the 
primary solid tubulars and perforated tubulars, means for positioning one or more 
perforated tubular liners within the interior of one or more of the perforated tubulars, 
and means for radially exparxllng and ptastically defomnlng the perforated tubular liners 
within the interior of one or more of the perforated tubulars. 

10 

A system for extracting materials from a producing subterranean zone in a weHbore, at 
least a portion of the wellbore including a casing, has also been described that includes 
means for positioning one or niore solid tubulars within the wentx>re» means for 
positioning one or more perforated tubulars each Including one or more radial 

15 passages within the wellbore, the perforated tubulars traversing the producing 
subtenranean zone, means for radially expanding at least one of the solid tubulars and 
the perforated tubulars wittiin the weHbore, means for fluididy coupling the solid 
tubulars with the casing, means for fluidiciy coupling the perforated tubulars with the 
solid tubularst means for fluidiciy isolating the producing subterranean zone from at 

20 least one other subtbn^nean zone within the wellbore, means for fluididy ooupHng 
at least one of the perforated tubulars with the producing subtenranean zone, means for 
positioning one or more perforated tubular liners with'm the interior of one or more of 
the perforated tubulars. and means for radially expanding and plastically deforming the 
perforated tubular liners within the interior of one or nxxe of the perforated tubulars. 

25 

An apparatus has also t>een described that includes a zonal isolation assembly 
including: one or more solid tubular members, each solid tubular member including one 
or more external seals, two or more perforated tubular members each including radial 
passages ooupled to the solid tubular members, and one or more one-way valves for 
30 oonbollably fluidiciy coupling the perforated tubular members, and a shoe coupled to 
the zonal isolation assembly. At least one of the solid tubular members and~the 
perforated tubular members are fomned by a radial expansion process perfbnmed within 
the wellbore. 
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A method of isolating a first subterranean zone from a second subterranean zone 
having a plurality of producing zones in a welibora has also been descrtbed that 
includes positioning one or more solid tubulars within the wellbore, the sdid tubulars 
traversing the first subten^nean zone, positioning two or more perforated tubulars each 
5 including one or more radial passages within the wellbore. the perforated tubulars 
traversing the second subten'anean zone, radially expanding at least one of the solid 
tubulars and perforated tubulars within the wellbore. fluididy coupling the perforated 
tubulars and tt>e primary solid tubulars, preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellbore external to the 
10 primary solid tubulars and perforated tubulare. and preventing fluids from passing from 
one of the producing zones that has not been depleted to one of the producing zones 
that has been depleted. 

A method of extracting materials fn^m a wellbore having a plurality of producing 
IS subterranean zones, at teast'a portion of the wellbore including a casing, has also been 
described that includes poslttoning one or more solid tubulars within the wellbore, 
positioning two or more perforated tubulars each including one or more radial passages 
within the wellbore. the perforated tubulars traversing the producing subterranean 
zones, radially expanding at least one of the solid tubulars and the perforated tubulars 
20 within the wellbore, fluididy coupling the solid tubulars with the casing, fluidic^ coupling 
the perforated tubulars wmi the solid tubulars, fluididy Isolating the producing 
subterranean zone from at least one other subterranean zone within the welibora, 
fiuidiciy coupling at least one of the perforated tubulars with the producing 
subterranean zone, preventing fluids from passing from one of the produdng zones 
25 that has not been depleted to one of the producing zones that has been depleted. 

A system for isolating a first subterranean zone from a second subterranean zone 
having a plurality of producing zones In a wellbore has also been described that 
includes means for positioning one or more solid tubulars within the wellbore, the solid 
30 tubulars traversing the first subterranean zone, means for positioning one or more 
perforated tubulars each including one or more radial passages within the wellbore, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore. 
means for fluididy coupling the perforated tubulars and the sdid tubulars. means for 



preventing the passage of fluids from the Tirst subterranean zor>e to the second 
subterranean zone wittiin the wellbore external to the primary solid tubuiars and 
perforated tubuiars, means for positioning one or more perforated tubular liners within 
the interior of one or more of the perforated tubuiars, and means for preventing fluids 
6 from passing from one of the producing zones that has not been depleted to one of the 
producing zones that has been depleted. 

A system for extracting n^terials from a plurality of producing subterranean zones in a 
vvellbore, at least a portion of the weBbore Induding a casing, has also been described 

10 that ffidudes means for positioning one or more solid tubuiars within the wellbore, 
means for positioning one or more perforated tubuiars each including one or more 
radial passages within the wellbore, the perforated tubuiars traversing the producing 
subterranean zones, means for radially expanding at least one of the solid tubuiars and 
the perforated tubuiars within the wellbore. means for fluididy coupling the solid 

is tubuiars with the casing, means for fluidicty coupling the perforated tubuiars witii the 
solid tubuiars, means for fluldidy isolating the produdng subtenranean zone from at 
least one other subterranean zone within the wellbore, means for fluididy coupling at 
least one of the perforated tubuiars with the producing subtenanean zone, means for 
positioning one or more perforated tubular liners withiin the interior of one or more of 

20 the perforated tubuiars, and means for preventing fluids from passing from one of the 
produdng zones that has not been depleted to one of the produdng zones that has 
been depleted. 

An apparatus for extracting geottiermal energy from a subterranean formation 
25 containing a source of geothermal energy has also been described that indudes a 
zonal isolation assembly positioned within the subte^anean formation induding: one or 
mors solid tubular members, each solid tubular nnember Induding one or mom external 
seatSt one or more perforated tubular members each induding radial passages coupled 
to the solid tubular members, and one or more perforated tubular liners each induding 
30 one or more radial passages ooupled to the interior surfaces of one or more of the 
perforated tubular members, and a shoe coupled to the zonal isolation assembly. At 
least one of the solid tubular members and the perforated tubular members are fomied 
by a radial expansion process performed within the wellbore. 
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A method of isolating a first subterranean zone from a second subtenranean zone 
including e source of geothermal energy in a wellbore has also t>een described that 
included posHioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone» positioning one or more perforated tubulars 
5 each including one or more radial passages within the wellbore, the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the solid 
tububrs and perforated tubulars within the wellbore. fluidicty coupling the perforated 
tubulars and the primary solid tubulars, preventing the passage of fluids from the first 
subtenanean zone to the second subterranean zone within the wellbore external to the 
10 printary solid tubulars and perfonated tubulars, positioning one or more perforated 
tubular liners wtthin the Interior of one or more of the perforated tubutare, and radially 
expanding and plastteally defbnning the perforated tubular linere within the interior of 
one or more of the perforated tubulars. 

15 A method of extradhig geothermal energy frcAn a subterranean geothermal zone in a 
wellbore, at least a portion of the wellbore including a casing, has also been described 
that includes positioning one or more solid tubulars within the wellbore, positioning one 
or more perforated tubulars each including one or more radial passages within the 
wellbore. the perfc»ated tubulars traversing the subterranean geothemrtal zone, radially 

20 expanding at least one of the solid tubulars and the perforated tubulars vvithin the 
wellbore, fluididy coupling the solid tubulars with the casing, fluidicly coupling the 
perforated tubulars with the solid tubulars. fluidicly isolating the subtenanean 
geothemial zone from at least one other subtenanean zone within the wellbore, and 
fluidicly coupling at least one of the perforated tubulars with the subterranean 

25 geothemial zone. 

* A system for isolating a first subterranean zone from a second geothermal 
subtenanean zone in a wellbore has also been described that includes means for 
positioning one or more solid tubulars within the v^llbore,.the solid tubulars traversing 
30 the first subtenanean zone, means for positioning one or more perfoiated tubulars 
each including one or more radial passages within the weHbore, the perforated tubulars 
travereing the second geothermal subterranean zone, means for radially expanding at 
least one of the solid tubulars and perfected tubulars within the wellbore. ^nwans for 
fluidicly coupling the perforated tubulars and the solid tubulars. and means for 
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preventing the passage of fluids from the first subterranean zone to the second 
geothermal sutiten^nean zone within the wallt)ore external to the primary solid tubulars 
and perforated tubulars. 

5 A system for extracting geothermal energy from a subterranean geotherrral zone in a 
WBllboie, at le^t a portion of the weHbore Including a casing, has also been described 
that includes means for positioning one or more solid tubulars within the wetlbore, 
means for positioning one or more perforated tubulars each including one or more 
radial passages wlthjn the wellbore, the perforated tubulars traversing the subterranean 

10 seothemidl zone, means for radially expanding at least one of the solid tubulars and 
the perforated tubulars v\flthin the welibore, means for fluidlcly coupling the solid 
tubulars with the casing, means for fluldicly coupling the perforated tubulars with the 
solid tubulars. means for fluididy Isolating the subterranean geothermal zone from at 
least one other subtenranean zone within the wellbore, and means for fluidlcly coupOng 

15 at least one of the perforated tubulars with the subterranean geothermal zone. 

An apparatus has also been described that includes a zonal isoldtion assembly 
indudirig: one or more solid tubular members, each solid tubular member including one 
or more extemal seals, one or more perforated tubular membera each Including one or 

20 mors radial passa'ges coupled to the solid tubular members, and a shoe coupied to the 
zonal isolation assembly. At least one of the solid tubular members and the perforated 
tubular n>emt>ers are formed by a radial expansion process performed \Adthin the 
wellbore. and the radial passage of at least one of the perforated tubular members are 
cleaned by further radial expansion of the perforated tubular members within the 

25 wsilbora. 

A method of isolating a first subterranean zone from a second subtenranean zone in a 
weUbora has also been described that Includes positioning one or mora solid tubulars 
within the wellbora, the solid tubulars traversing the first subterranean zone, positioning 
30 one or more perforated tulMJiars within the wellbora each including one or more radial 
passages, the perforated tubulara travereing the seoorul subterranean zone, radially 
expanding at least one of the primary solid tubulara and perforated tubulars within the 
weObore. fluidlcly coupling the perforated tubulars and the solid tubulars. preventing the 
passage of fluids from ttie first subterranean zone to the second subterranean zone 
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within the welUx^re external to the solid tubulars and perforated tubutars, and cleaning 
materials from the radial passages of at least one of the perforated- tubulars by further 
radial expandon of the perforated tubulars within. the wellbore. 



5 A method d extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of the wellbore including a casing, has also been described that Includes 
positioning one or more solid tubulars within the wellbore, positioning one or more 
perforated tut>ulars within the wellbore each Including one or rTK>re radial passages, the 
perforated tubulars traversing the producing subterranean zone, radially expanding at 

10 least one of the solid tubulars and the perforated tubulars within the wellbore. fluldicly 
coupling the solid tubulars with the casing, fluidicly coupling the perfbrated tubulars 
with the solid tubulars, fluidicly isolating the producing sid)tenranean zone from at least 
one other subterranean zone within the wellbore, fluidicly coupling at least one of the 
perforated tubulars with the producing subtefranean zone, monitoring the operating 

15 temperatures, pressures, and ttow rates within one or more of the perforated tubulars, 
and cleaning materials from the radial passages of at least one of the perforated 
tubulars by further radial expansion of the perfbrated tubulars within the wellbore. 

A system for isolating a first subterranean zone from a second subterrenean zona in a 
20 wellbore has aiso been described that Includes means for positioning one or more solid 
tubulars within the wellbore, the solid tubulars traversing the first subterranean zone, 
means for positioning one or more perforated tubulars within the wellbore each 
including one or nK>re radial passages, the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
25 perforated tubulars within the wellbore, means for fluidldy coupling the perforated 
tubulars and the solid tubulars, means for preventing the pass^e of fluids from the first 
subterranean axte to the second subterranean zone within the wellbore extemal to tlie 
solid tubulars and perfbrated tubulars, and means for cleaning materials from the radial 
passages of at least one of the perforated tubulars by further radial expansion of the 
30 perforated tubulars within the wellbore. 

A system for extracting materials from a producing subtenBnean zone in a wellbore, at 
least a portion of the wellbore including a casing, has also been described that includes 
means for positioning one or more solid tubulars within the vyeilt>ore, means for 
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positioning one or more perforated tubulars within the wellbore each including one or 
more radial p^eages, the perforated tubulars traversing the producing subterranean 
zone, means for radialiy expanding at least one of the solid tubulars and the perforated 
tubulars within the wellbore, means for fluidicly coupling the solid tubulars with the 

5 casing, means for fluidicly coupling the perforated tubulars with the solid tubulars, 
means for fluididy isolating the producing subt^ranean zone from at least one other 
subterranean zone within the wellbore, means for fluididy coupling at least one of the 
perforated tubulars with the producing subterranean zone, and means for cleaning 
materials from the radial passages of at least one of the perforated tubulars by further 

10 radial expansion of the perforated tubulars within the wellbore. 

Although illustratiye embodiments of the invention have been shown and described, a 
wide range of modification, phanges and substitution is contemplated in the foregoing 
disclosure. In some instances, 9ome features of ttie present invention may be 
IS employed withwt a conesponding use of the other features. Accordingly, it Is 
appropriate thai the appended claims be con^tmed broadly and in a manner consistent 
with the scope of the Inventton. 
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1. An apparatus, cx)mprising: 

a zonal isolation a3sembly comprising: 
5 one or more solid^ubular members, each solid tubular member including one or 

more external seals; 

one or more perforated tubular members each including radial passages 
coupled to the solid tubular oiembers; and 

one or more solid tubular liners coupled to the interior surfaces of one or more 
10 of the perforated tubular members for sealing at least some of the radial passages of 
the perforated tubular members; and 

a shoe coupled to the zonal tsolatipn assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
members are fomied by a radial expan^n prxess perfomied within the wellbore; and 
15 wherein the solid tubular liners are formed by a radial expansion process 

performed within the wellbore. 

2. A method of isolating a first subterranean zone from a second subterranean 
zone in a wellbore. comprising: 

20 positioning one or more solid tubulars vyithin the wellbore. the solid tubulars 

traversing the first subterranean zone; 

positioning one or more perforated tubulars each including one or more radial 
passages within the wellbore. the perforated tubulars traversing the second 
subterranean zone; 

25 radially expanding at least one of the solid tubulars and perforated tubulars 

within the wellbore; 

fluidicly coupling the perforated tubulars and the primary solid tubulars; 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the primary solid tubulars and 
30 perforated tubulars; 

positioning one or more solid tubular liners within the interior of one or nrtore of 
the perforated tubulars; and 
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radially expanding and plastically defomning the solid tutHJiar liners within the 
interior of one or more of the perfected tubulars to ftuididy seal at least some of the 
radial passages of the perforated tubulars. 



5 3. A method of extracting materials from a producing subten^nean zone in a 
wellbore. at least a portion of the wellbore including a casing, comprising; 
positioning one or nmre solid tutHilars within the wellbora; 

positioning one or more perforated tubuiars each including one or more radial 
passages wrthin the wellbore, the perforated tubuiars traversing the produdng 
10 subterranean zone; 

radiaHy expanding at least one of the solid tubutars and the perforated tubuiars 
within the wellbore; 

fluidicly coupling the solid tubuiars with the casing; 
fluldidy coupling the perforated tubuiars with the solid tubuiars; 
15. fluidicly isolating the producing subten^nean zone from at least one other 

sutrterranean zone within the wellbore; 

fluidicly coupling at least one of the perforated tubuiars with the producing 
subtan^nean zone; 

positioning one or more soUd tubular liners within the interior of or^ or more of 
20 the perforated tutHJlars; and 

r^ially expanding and plasticalty deforming the solid tubular liners within tf^e 
interior of one or more of the perforated tubuiars to fluidicly seal at least some of the 
radial passages of the perforated tubuiars. 

25 4. A system for isolating a first subterranean zone from a second subterranean 
zone in a wellbore, comprising: 

means for positioning one or more solid tubuiars within the wellbore, the solid 
tubuiars traversing the first subterranean zone; 

means for positioning one or more perforated tubuiars each Including one or 
30 more radial passages within the wellbore, the perforated tubuiars traversing the second 
sutrterranean zone; ^ 

means for radially expanding at least one of the solid tubuiars and perforated 
tubuiars within the wellbore; 

means for fluidicly coupling the perforated tubuiars and the solid tubuiars; 



means for preventing the passage of fluids from the first subterranean zone to 
the seoond subterranean zone within the wellbore external to the primary solid tubulars 
and perforated tubulars; 

means for positioning one or rTK)re solid tubular liners within the interior of one 
5 ormoreof the perforated tubulars; and 

means for radially expanding and plastically deforming the solid tubular liners 
within the interior of one or more of the perforated tubulars to fluldldy seal at least 
some of the radial passages of the perforated tubulars. 

10 5. A system for extracting materiab from a produdng subten^nean zone in a 
wellbore. at least a portion of the wellbore including a casing, comprising; 
means for positioning one or mora solkf tubulars within the wellbore; 
means for posttioning one or more perforated tubulars each including one or 
more radial passages within the wellborei the perforated tubulars traversing the 
15 producing subterranean zone; 

means for radially ej^anding at least one of the solid tubulars arid the 
perforated tubulars within the wellbore; 

means forfluididy coupling the solid tubulans wKh the casing; 
means for fluididy coupling the perforated tubulars with the solid tubulars; 
20 means for fluidlcly isolating the produdng subterranean zone from at least one 

other subterranean zone within the wellbore; 

means for fluididy coupling at least one of the perforated tubulars with the 
. producing subterranean zone; 

means for posttioning one or rmre solid tubular liners within the interior of one 
25 ormoreof the perforated tubulars; and 

means for radially expanding and plastically deforming the solid tubular liners 
within the interior of one or more of the perforated tubulars to fluidiciy seal at least 
some of the radial passages of the perforated tubulars. 
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1 . An apparatus, comprising: 

a zonal isolation assennbly comprising: 

one or nnore solid tubular mambers, each solid tubular member including one or 
5 mora external seals; 

one or more perforated tubular members coupled to the solid tubular memt>er8; 
one or more flow control valves operably coupled to the perforated tubular members for 
controlling the flow of fluidic materials through the perforated tubular members; 

one or more temperature sensors operably coupled to one or more of the 
10 - perforated tubular members for nrmitoring the operating temperature within the 
perforated tubular members; 

one or more pressure sensors Operably* coupled to orw or more of thie 
perforated tubutar members for nrK>hltoring the operating pressure within the perforated 
tubular members; and 

15 one or more flow sensors operably coupled to orve or nnbre of thie perforated 

tubular members for monitoring the operating flow rate v^ln the perforated tubular 
nwnbers;and 

a shoe coupled to the zonal Isolation assembly; and 

a controller operably coupled to the flow control valves, the temperature 
20 sensors, the pressure sensors, and the flow sensors for monitoring the temperature, 
pressure and flow sensors and contnoillng the operation of the flow control valves; 

wherein at least one of ttie solid tubular members arKl the perforated tubular 
members are fonned by a radial expansion process perfbnned within the welltx)re. 

25 2. A mettKxJ of isolating a first subtenranean zone from a second subtOTanean 
zone in a wellbore, comprising; 

positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone; 

positioning one or mora perforated tubularsf within the wellbore, the perforated 
30 tubulars traversing the second subten^nean zone; 

radially expanding at least one of the primary solid tubulars and perforated 
tubulars ^thin the vraHbore; 

fluUidy coupling the perforated tubulars and the solid tubulars; 

preventing Ihe passage of fluids from the first subterranean zone to the second 
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subterranean zone within Oie wellbore external to the solid tubulars and perforated 
tubutars; ' - 

monitoring the operating temperatures, pressures, and flow rates within one or 
riiore of the perforated tubuians; and 
5 controlltng the flow of fluidic materials through the perforated tubulars as a 

function of the monitored operating temperatures, pressures, and flow rates. 

3. A method of extracting nnateriate from a producing subterranean zone in a 
welibore. at least a portion of the wellbore including a casing, comprising; 

1 0 positioning one or more solid tubulars within the wellbore; 

positioning one or more perforated tubulars within the welibore/the perforated 
tubulars traversing the producing subterranean zone; 

radially e)9anding at least one of the solid tubulars and the perforated tubulars 
within the wellbore: 
1 5 fluidicly coupling the solid tubulars with the casing; 

fluidicly ooupiing the perforated tubulars wHh the sdid tubulars; 

fluidicly Isolating the producing subterranean zone from at least one other 
subterranean zone within the wellbore; 

fluidicly ooupiing at least one of the perforated tubulars with the producing 
20 subterranean zone; 

monitoNng the operating temperatures, pressures, and flow rates within one or 
more of the perforated tubulars; and 

controlling the flow of fluidic materials through the perforated tubulars as a 
function of the monitored operating temperatures, pressures, and flow rates. 

25 

4. A system for isolating a first subtenranean zone from a second subterranean 
zone in a wellbore, comprising : 

means for positioning one or more solid tubulars within ttie wellbore. the solid 
tubulars traversing the first subterranean zone; 
30 means for positioning one or nrxm perforated tubulars within the wellbore, the 

perforated tubulars traversing the second subterranean tone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within Uie wellbore; 

means fbrfluidtdy ooupllrvg the perforated tubulars and the solid tubutars; 
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moans for preventing the passage of fluids from the first subterranean zone to 
the second subterranean zone within the wellbore eMemal to the solid tubulars and 
perforated tubulars; 

n^eans for monitoring the operating temperatures, pressures, and flow rates 
5 within one or more of the perforated tubulars; and 

means for controlBng the flow of fluidic materials through the perforated tubulars 
as a function of the monitored operating temperatures, pressures, and flow rates. 

5. A system for extracting materials from a producing subterranean zone In a 
1 0 welibore, at least a portion of the wellbore indudtng a casing, comprising; 

means for positioning one or nnore solid tubulars within the weilbpre; 

means for positioning one or more perforated tubulars within the wellbore, the 
perforated tubulars traversing the producing subtenranean zone; 

means for radially expanding at least one of the solid tubulars and the 
15 perforated 

tubulars within the wellbora; 

nroans for fluidicly coupling the solid tubulars with the casing; 

means for fluidiciy coupling the perforated tubulars with the solU tutHJIars; 

means for fluidiciy isolating the producing sutsterraneen zone from at least one 
20 other subterranean zone within the wellbore; 

means for fluidiciy coupling at least one of the perforated tubulars with the 
producing subtenranean zone; 

means for rnonitoring the operating temperatures, pressures, and flow rates 
within one or more of the perforated tubulars; and 
25 means for controlling the flow of fluidic materials through the perforated tubulars 

as a function of the monitored operating temperatures, pressures, and flow rates. 

6. An apparatus, comprising: 

a zonal isolation assembly comprisirig: 
30 one or morr solid tubular members, each solid tubular member Including one or 

more external seals; 

one or more perfbrated tubular members each including radial passages 
coupled to the solid tubular menibers; and 

one or more soHd tubular liners coupled to the interior surfaces of one or more 
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of the perforated tut>utar memt>ers for sealing at least some of the radial passages of 
the perfc»3ted tubular members; and 

a shoe ooupled to the zonal isolation assembly; 

wherein at least one of the solid tubular nnembers and the perforated tubular 
5 nriembers are formed by a radial expar^lon process performed within the weilbore; and 
wherein the solid tubular liners are formed by a radial expansion process 
performed within the weilbore. 

7. A method of isolating a first subterranean zone from a second subterranean 
10 zone in a weilbore, comprteing: 

positioning one or nkxe solid tubulars within the weObore, the solid tubulars 
traversing the first subterranean zone; 

positioning one or nKxe perforated tubulars each including one of more radial 
passages within the weHbore/ the perforated tuixilars traversing the second 
15 subtenanean zone; 

radially expanding at least one of the solid tubulars and perforated tubulars 
within the weilbore; 

fluididy coupling the perforated tubulars and the primary solid tubulars; 
preventing the passage <rf fluMs from the first subten-anean zone to the second 
20 subterranean zone within the weilbore external to the primary solid tubulars and 
perforated tubulars; 

positioning one or more solid tubular liners within the interior of one or nrx>re of 
the perforated tubulars; and 

radially expanding and plastically deforming the solid tubular liners within the 
25 interior of one or more of the perforated tubulars to fluididy seal at least some of the 
radial passages of the perforated tubulars. 

6. A method of extracting materials from a producing subterranean zone in a 
weilbore, at least a portion of the weilbore Including a casing, comprising; 
30 positioning one or more solid tubulars within the weilbore; 

positioning one or more perforated tubulars each indudir^g one or nr^ore radial 
passages within the weilbore, the perforated . tubulars traversing the producing 
sut>terrBnean zone; 
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radially expanding at least one of the solid tubulars and the perforated tut>ulars 
within the weltt>ore; 

fluidldy coupling the solid tubulars with the casing; 

fluididy coupling the perforated tubulars with the solid tubulars; 
5 fluidldy isolating the producing subterranean zone from at least one other 

subterranean zone within the weilbore; 

fluididy coupling at least one of the perforated tubulars with the produdng 
subterranean zone; 

positioning one or more solid tubular liners within the interior of one or morB of 
10 ' the perforated tubulars; and 

radially expanding and plastically defomting the solid tubular liners within the 
interior of one or more of the perforated tubulars to fluididy seal at least some of the 
radial passages of the perforated tubulars. 

IS 9. A system for Isolating a first subterranean zone from a second subterranean 
zone in a weilbore, comprising: 

m&am for positioning one or more solid tubulars within the wellborB, the solid 
tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars each including one or 
20 more radial passages within the weilbore. the perforated tubulars traversing the second 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the weilbore; 

means for fluididy coupling the perforated tubulars and the solid tubularis; 
25 means for preventing the passage of fluids from the first subten^nean zone to 

the second subterranean zorte within the weilbore external to the primary solid tubulars 
and perforated tubulars; 

means for posiHoning one or more solid tubular liners within the Interior of one 
or more of the perforated tubulars; and 
30 means for radially expanding and plastically deforming the solid hjbular liners 

within the interior of one or more of the perforated tubulars to fluididy seal at least 
some of the radial passages of the perforated tubulars. 



83 



10. A system for extracting materials from a producing subterranean zone in a 
weltbore. at least a portion of the wellbore including a casing, comprising; 

means for positioning or^e more solid tubulars within the wellbore; 

means for positioning one or more perforated tubulars each including one or 
5 more radial passages within the wellbore, the perforated tubulars traversing the 
prodiR^Ing subterranean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars within the welltx>re; 

means forfluidicly coupling the solid tubulars with the casing; 
10 means for fluidicly coupling the perforated tubulars with the solid tubulars; 

means for fluididy Isolating the producing sutyterranean zone from at least one 
other subterranean zone within the wellbore; 

means for fluldkdy coupling at least one of the perforated tubulars with the 
producir^g subterranean zone; 
15 means for positioning one or more solid tubular liners within the Interior of one 

or more of the perforated tubulars; and 

means for radially expanding and plastically deforming the solid tubular liners 
within the interior of one or more of the perforated tubulars to fluidiciy seal at least 
some of the radial passages of the perforated tubulars. 

20 

11. An apparatus, comprising: 

a zonal isolation assembly comprising: 

one or more solU tubular members, each solid tubular member including one or 
more extemai seals; 

25 one or more perforated tubular members each Including radial passages 

coupled to the solid tubular numbers; and 

a sealing material coupled to at least some of the perforated tubular memt>ers 
for se^ng at least some of the radial passages of the perforated tubular members; and 

a shoe coupled to the zonal Isolation assembly. 

30 

12. A method of isolating a first subterrariean zone from a second subtenranean 
zone in a wellbors, comprising: 

positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone; 
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positioning one or more perforated tubulars each including one or more radial 
passages within the wellborB, the perforated tubulars traversing the second 
subtenranean zone; 

radially expanding at least one of the solid tut>ulars and perforated tubulars 
5 within the welibora; 

fiuidicly coupling the perforated tubulars and the primary solid tubulars; 

preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wallbore external to the primary solid tubulars and 
perforated tubulars; 

1 0 sealing off an annular region within at least one of the perforated tubulars; and 

injecting a hardenable fluidic sealing material Into the ^led annular regions of 
the perforated tubulars to seal off at least some of the naKilai passages of the perforated 
tubulars. 

15 13. A method of extracting materials from a producing subterranean zone in a 
wellbore, at least a portion of the wellbore including a casing, comprising; 
positioning one or more solid tubulars within the wellb<»re; 
posittoning one or more perforated tubulars each including one or more radial 
passages within the wellbore. the perforated tubulars traversing the producing 
20 subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 

fiuidicly coupling the solkl tubulars with the casjng; 
fluididy coupling the perforated tubulars with the solid tubulars; 
25 fluididy isolating the. pnodudng subtentineah zone from at least one other 

subterranean zone within the wellbore; 

fluididy coupling at least one of the perforated tubulars with the produdng 
subterranean zone; 

sealing off an annular region within at least one of the perforated tubulars; and 
30 injecting a hardenaUe fluidic sealing material mto the sealed annular regions of 

the perforated tubulars to seal off at least some of the radial passages of the perforated 
tubulars. 
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14. A system for Isolating a first subterranean zone from a second subterranean 
zor)e in a wellborB, comprising: 

means for positioning one or more solid tubulars within the wellbore, the solid 
tubulars traversing the first subterranean zone; 
5 means for positionirig one or more perforated tubulars each including one or 

more radial passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the wellbore; 
10 means for fluldicly coupling the perforated tubulars and the solid tubulars; 

means for preventing the passage of fluids from the first subtenranean zone to 
the second subterranean zone within the wellbore external to the primary solid tubulars 
and perforated tubulars; 

means for sealing off an annular region within at least one of the perforated 
15 tubulars; and 

means for injecting a hardenable fluidic sealing material into the sealed annular 
regions cf the perforated tubulars to seal off at least some of the radial passages of the 
perforated tubulars. 

20 15. A system for extracting materials from a producing subterranean zone in a 
wellbore, at least a portion of the wellbore includirtg a casing, comprising; 
means for positioning one or more solid tubulars within the wellbore; 
means for positioning one or more perforslted tubulars each including one or 
more radial passages within the wellbore, the perforated tubulars traversing the 
25 producing subtenranean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars within the wellbore; 

means for fluldicly coupling the solid tubulars with the casing; 
means for ftuididy coupling the perforated tubulars with the solid tubulars; 
30 means for fluididy isolating the producing subterranean zone from at least one 

other subten^nean zone within the wellbore; 

means for fluldlciy coupling at least one of. the perforated tubulars with the 
producing subterranean zone; 
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means for sealing Gff an annular region within at least one of the perforated 
tubulars; and 

nneans for Injecting a hardenable fluidic sealing material into the sealed annular 
regions cf the perforated tubulars to seal off at least son>e of the radial passages of the 
5 perforated tubulars. 

16. An apparatus, comprising: 

a zonal isolation assembly positioned within a wellbore that traverses a 
subterranean formation, comprising: 
10 > one or more solid tubular members, each solid titular member including one or 

more external seals; 

one or more perforated tubiilar members coupled to the solid tubular members; 

and 

a shoe coupled to the zoiial isolation assembly; 
15 wherein at least one of the solid tubular members and the perforated tubular 

members are formed by a radial expansion process performed within the vyellbore; and 
wherein at least one of the perforated tubular members are radially expanded 
into intimate contact with the subterranean formation. 

20 17. The apparatus of claim 16. wherein the perforated tubular nrtembers that are 
radially expanded into intimate contact with the subterranean formation compress the 
subterranean fomnatioa 

18. A method of isolating a first subterranean zone fiDm a secorui subterranean 
25 zone in a wellbore, comprising: 

positioning one or inore solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone; 

positioning one or mora perforated tubulars within the wellbore each including 
one Of more radial passages, the perforated tubulars . traversing the second 
30 subterranean zone; 

radially expanding at least one of the primary solid tubulars and perforated ^ 
tubulars within the weljbore; 

radially expanding at least one of the perforated tubulars into Intimate contact 
with the second subterranean zone; 
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fluididy coupling the perforated tubulars and the solid tubutars; and 

preventing the passage of fluids from the first subterranean zone to the second 

subterranean zone within the wellbore external to the solid tubulars and perforated 

tubulars. 

5 

19. The method of daim 18, wherein the perforated tubulars that are radially 
expanded Into intimate contact with the second subterranean zone compress the 
second subteoahean zone. 

10 20. The method of daim IS, further comprising vibrating the second subterranean 
zone to increase the rate of recovery of hydrocartx)ns from the second subterranean 
zone. ' 

21. The method of claim 18. further comprising vibrating the second subterranean 
1 5 zone to clean the radial passages of the perforated tubulars that are radially expanded 

into intimate contact with the second subterranean zone. 

22. The method of claim 18, further comprising applying an impulsive load to the 
perforated tubulars that are radially expanded Into intimate contact with the second 

20 subterranean zone to Increase the rate of recovery of hydrocarbons from tlie second 
subterranean zor^. 

23. A method of extracting materials from a produdng subten^nean zone in a 
wellbore, at least a portion of the wellbore Induding a casing, comprising; 

25 positioning one or mors solid tubutars within the wellbore; 

positioning one or more perforated tubulars within the wellbore each including 
one or more r^Jial passages, the perforated tubular^ traversing the produdng 
subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
30 within the weflbore; 

radially expanding at least one of the peribrated tubulars Into intimate contact 
with the produdng subterranean zone; 

fluididy coupling the solid tubulars with the casing; 

fluidiciy coupling the perforated tubulars with the solid tubulars; 
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fluidtdy isolating the producing subterranean zone from at least one other 
subterranean zone within the wellbore; and 

fluidicly coupling at least one of the perforated tubulars with the producing 
subterranean zone. 

5 

24. The method of daim 23, wherein the perforated tubulars that are radially 
expanded into Intinnate contact with the producing subtenranean zone compress the 
producing subtenranean zone. 

10 25. The method of daim 23, further comprising vibrating the producing 
subterranean zone to increase the rate of recovery of hydrocarbons from the producing 
subterranean zone. 

26. The method of daim 23, father comprising vibrating the produdng 
15 subterranean zone to dean the radiat passages of the perforated tubulars that are 

radially expanded into intimate contact with the produdng subterraneain zone. 

27. The method of claim 23, further comprising applying an impulsive load to the 
perforated tubulars that are radially expanded into intimate contact with the produdng 

20 subtenmean zone to increase the rate of recovery of hydrocart>ons from the produdng 
subtenrarwan zone. 

28. A system for isolating a first subtenranean zone from a second subterranean 
zone in a wellbore, comprising: 

25 means for positioning one or more solid tubulars within the wellbore, the solid 

tubulars traversir^ the first subterranean zone; 

means for positioning one or more perforated tutMjiars within the wellbore each 
including one or more radial passages, the perforated tubulars traversing the second 
subterranean zone: 

30 means for radially expanding at least one of the solid tubulars and perforated 

tubulars within the wellbore; 

means for radially expanding at least one of the perforated tubulars Into Intimate 
oontad with the second subterranean zone; 

means for fluldidy coupling the perforated tubulars and the solid tubulars; and 
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means for preventing the passage of fluids from the first subterranean zone to 
the second subtenanean zone within the wellbore external to the solid tubulars and 
perforated tubulars. 

5 29. The system of dalm 28, wherein the means for radially expanding at least one 
of the perforated tubulars into intimate contact with the second subterranean zone 
oomprises means for compressing the second subterranean zone. 

30. The system of dalm 28, further comprising means for vibrating the second 
10 subterranean zone to increase the rate of recovery of hydrocarbons from the second 

subterranean zone. 

31. The system of cisum 28. further comprising means for vibrating the second 
subterranean zorte to dean the radial passages of the perforated tubulars that are 

1 5 radiaHy expanded into intimate contact with the second subterranean zone. 

32. The system erf daim 28, further comprising means for applying an impulsive 
toad to the perforated tubulars that are radially expanded Into Intimate contact with the 
second subtenranean zone to increase the rate of recovery of hydrocarbons from the 

20 second subterranean 2^one. 

33. A system for extracting materiais fn^m a produdng subterranean zone in a 
wellbore, at least a portion of the wellbore including a casing, comprising; 

means for positioning one or more sdid tubulars within the wellbore; 
25 means for positioning one or more perforated tubulars within the wellbore each 

induding one or more radial openings, the perforated tubulars traversing the producing 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tutMJiars within the wellbore; 
30 means for radially expanding at least one of the perforated tut)ulars into intimate 

contad with the producing subterraneian zone; 

means for fluididy coupling the solid tubulars wMh.the casing; 

means for fluididy coupling the perforated tubulars with the solid tubulars; 

means for fluididy isolating the produdng subterranean zone from at. least one 
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other subterranean zone within the wellbore; and 

means for fluidlcly coupling at least one of the perforated tubulars with the 
producing subterranean zone. 

5 34. The system of claim 33, wt>erBin the means for radialty expanding at least one 
of the perforated tubulars into intimate contact with the producing subterranean zone 
oomprises means for compressing the producing subterranean zone. 

35. . The system of dalm 33. further comrmsing means for vibrating thke prodiwing 
1 0 • subterranean zone to increase the rate of recovery of hydroc9rtx)ns from the producing 

subterranean zone. . . 

36. The system of claim 33, further axnprising means for vibrating the producing 
subterranean zone to dean the radiaf passages of the perforated tubulars. that are 

1 5 ratfally expanded into intimate, contact with the producing subterranean zone. 

37. The system of dalm 33, further oomprjsing means for applying an impulsive 
load to the perforated tubulars that are radially expanded Into intimate contact with the 
produdng subterranean zone lo increase the rate of recovery of hydrocarbons from the 

20 produdng subterranean zone. 

38. An apparatie. comprising: 

a zonal isolation assembly positioned within a wellbore that traverses a 
8iA)tenranean formation and Indudes a perforated wellbore casing, comprising: 
25 one or more solid tubular memt)ers. each solid tubular member Induding one or 

more external seals; 

one or noore perforated tubular members coUpfed to the solid tubular nnembers; 

and 

a shoe coupled to the zonal isolation assembly; 
30 wherein at least one of the solid tubular members and the perforated tubular 

members are formed by a radial expansion process performed within the wellbore; and 

wherein at least one of the perforated tubular members are radially expanded 
into Intimate contact with the perforated wellbore casing. 



91 



39. The apparatus of claim 38, wherein the perforated tubular members that are 
radially expanded into intimate contact with the perforated casing compress the 
subterranean formation. 

5 40. A method of Iscrtating a first subterranean zone from a second subtenranean 

zone In a wellbore that includes a perforated casing that traverses, the second 

subterranean zone, comprising: 

positioning one or more solid tubulars within the weiibore. the solid tubuiars 

traversing the first subterranean zone; 
10 positioning one or more perforated tubulars within the weDbore each including 

one or nrKra radial passages, the perforated tubuiars fraveraing the second 

subterranean 2X>ne; 

radially expanding at teast one of the primary solid tubuiars and perforated 
tiriwlars within the walibore; 
15 radiaDy expanding at least one tsf the perforated tubulars into intimate oontact 

with the perforated casing; 

fliRdicly coupling the perforated tubulars and the solid tubulars; and 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the solid tubulars and perforated 
20 tubulars. 

41. The method of daim 40, wherein the perforated tubulars that are radially 
expanded into intimate contact with the perforated casing compress the second 
subterranean zone. 

25 

42. The method of claim 40, fiirther comprising vibrating the second subtenenean 
zone to increase the rate of recovery of hydrocartxsns from the second subterranean 
zone. 

30 43. The method of daim 40, further comprising vibrating the second subtenBnean 
zone to dean the radial passages of the perforated tubulars that are radially expanded 
into intimate contact with the perforated casing. 

44. The method of daim 40, further comprising applying an impulsive load to the 
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perforated tubulars that are radially expanded into Intlniate contact with the perforated 
casing to increase the rate of recovery of hydrocarbons from the second subten^nean 
zone. 

5 45. A metl^ of extracting materials from a producing subterranean zone in a 
wellbore. at least a portion of the wellbore indudir^ a casing and a perforated casing 
that traverses the producing subten^nean zone, comprising; 

positioning one or more solid tubulars within the welltx)re; 
positioning on^ or more perforated tubulars within the welibore each indudirtg 
10 one or more radial passages, the perforated tubulars traversing the producing 
subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 

radially expanding at least one of the perforated tubulars into intimate contact . 
1 5 with the perforated casing; 

fluididy coupling the solid tubulars with the casing; 
fluldldy coupling the perforated tubulars wHh the solid tidHilars; 
ftuididy isolating the producing subterranean zone from at least one other 
subterranean zone within the welibore; and 
20 fluididy coupling at least, one of the perforated tubulars with the produdng 

subtenanean zone. 

46. The method of claim 45, wherein the perforated tubulars that are radially 
expanded into intimate contact with the perforated casing compress the producing 

25 subterrar^ean zone. 

47. The method of claim 45, further comprising vbrating the produdng 
subterranean zone to Increase the rate of recovery of hydrocarbons from the produdng 
subterranean zone. 

30 

48. The method of daim 45, further comprising vibrating the produdng 
subterranean zone to dean the radial passages of the perforated tubulars that are 
radially expanded into intimate contact with the perforated casing. 
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49. The method of claim 45, further comprising applying an impulsive load to the 
perforated tubulars that are radially expanded Into Intimate contact wth the perforated 
tubulars to increase the rate of recovery of hydrocarbons from the producing 
subterranean zone. 

5 

50. A system for Isolating a first subterranean zone from a second sutrtenanean 
zone in a wellbore that includes a perforated casing that traverses the second 
subterranean zone, comprising: 

means for positioning one or tmorB solid tubulars within the wellbore, the solid 
10 - tubulars traversing the first subtanranean zone; 

nrieans for positioning one or more perforated tubulars within the weHbore each 
including one or more radial passages, the perforated tubulars traversing the second 
subterranean zone; 

nrwans for radially expanding at least one of the solid tubulars and perforated 
15 tubulars within the wellbore; 

means f6r radially expanding at least one of flrie perforated tubulars into intimate 
contact with the perforated casing; 

means for ftuididy coupling the perforated tubulars and the solid tubulars; and 
means for preventing the passage of fluids from the first subterranean zone to 
20 the second subtenranean zone within the wellbore external to the solid tubulars and 
perforated tubulars. v 

51. The system of claim 50. wherein the means for radially expanding at least one 
of the perforated tubulars into intimate contact with the perforated casing comprises 

25 means for compressing the second subterranean zone. 

5Z The system of claim 50, further comprising means for vibrating tlie second 
. subterranean zone to increase the rate of recovery of hydrocarbons from the second 
subterranean zone. 

30 

53. The system of daim 50, further comprising means for vibratirig the seoorxl 
subterranean zone to dean the radial passages of the perforated tubulars that are 
radially expanded into intimate contact with the perforated casing. 
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54. The system of claim 50, further comprising means for applying an imputsive 
load to the perforated tubulars that are radially expanded Into Intimate contact with the 
perforated casing to increase tiie rate of recovery of hydrocart>on$ from the second 
subterranean zone. 

5 

55. A system for extracting materials from a producing subtenranean zor^e In a 
wellbore. at least a portion of the wellbore including a casir^ and a perforated casing 
that traverses the producing subterranean zone, comprising; 

means for positioning one or more solid tubulars within the welibore; 
10 means fbr positioning one or more perforated tubulars within the welibore each 

including dne or more radial openings, the perforated tubulars traversing the producing 
subtenanean zone; ' 

means for radially expanding at least one of the solid tubulars arid the 
perforated tubulars within the welitxxe; 
IS means for radially expanding at least one of the perforated tubulars into intimate 

contact with the perforated casing; 

, means for fluidlcly ooivUng the solid tubulars with the casing; 

means for fluididy coupling the perforated tubulars with the solid tubulars; 
means fc^ fluidicly isolating the producing subtenranean zone from at least one 
20 other subtenanean zone within the welibore; and 

means for fluididy coupling at least one of the perforated tubulars with the 
produdng subterranean zone. 

56. The system of claim 55, wherein the means for radially expanding at least one 
25 of the perforated tubulars into intimate contact with the perforated casing conH)rises 

means for compressing the produdng subterranean zone. 

57. The system of claim 55, furtiier oornprising nr>eans for vibrating the producing 
subterranean zone to increase the rate of recovery of hydrocart)ons from the producing 

30 subterranean zorie. 

58. The system of daim 55, furtiier comprising means for vibrating the produdng 
subterranean zone to dean the radial passages of the perforated tubulars that are 
radially expanded into intimate oontad with the perforated casing. 
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59. The system of daim 55, further comprising means for applying an impulsive 
load to the perforated tubulars that are radially expanded Into intimate contact with the 
perforated casing^to increase the rate of recovery of hydrocaitons from the producing 

S subterranean zone. 

60. An apparatus, comprising: 

a zonal Isolatton assembly comprising: 

one or more solid tubular members, each soBd tubular member including one or 
10 more external seals; 

one or more perfiorated tubular members each including radial passages 
coupled to the soHd tubular merhbers; and . 

one or more perforated tubular liners each including one or more radial 
passages coupied to the Interior surfaces of one or more of the perforated tubular . 
15 members; and 

a shoe coupled to the zonalisolatlon assembly, 

wherein at least one of the solid tubular members and the perforated tubular 
memt)ers are fomied by a radial expansion process performed within the wellbore; and 
wherein the perforated tubular liners are fonmed by a radial expanston process 
20 performed within the wellbore. 

61. A method of isolating a first subterranean zone from a second subterranean 
zone in a wellbore, comprising: 

positioning one or more solid tubulars within the wellbore, the solid tubulars 
25 traversing the first subterranean zofie; 

positioning one or more perforated tubulars each including one or more radial 
passages within the wellbore,'* the perforated tubulars traversing the second 
subtenanean zone; 

radially expanding at least one of the solid tubulars and perforated tubulars 
30 within the wellbore; 

fluididy coupHng the perforated tubulars and the primary solid tubulars; 

preventing the passage of fluids from the first siibterranean zone to the second , 
subterranean zone within the wellbore extemal to the primary solid tubulars and 
perforated tubulars; 
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positioning one or more perforated tubular liners within the Interior of one or 
more of the perforated tubulars; and 

radially expanding and plastically deforming the perforated tubular liners within 
the interior of one or nrrare of the perforated tubulars. . 

6 

62. A nnethod of extracting materials from a produdng subterranean zone in a 
wellbore, at least a portion (rf the wellbore including a casing, comprising; 
positioning one or more solid tubulars within the wellbore; ^ 
posifioning one or nnore perforated tubulars each including one or more radial 
10' passages wltMn the wellbore. the perforated tubulars travereing the produdng 
subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 

fluldidy coupling the solid tubulars with the casing; 
15 fluididy coupling the perforated tubulars wKh the solid tubulars; 

fluididy Isolating the produdng subterranean zdne from at least one other 
subterranean zone within the wellbore; 

fluldidy coupling at least one of the perforated tubulare with the produdng 
subterranean zone; 

20 positioning one or more perforated tubular liners within the interior of one or 

more of the perforated tubulars; and 

radtafly expanding and plasticalty defonming the perforated tubular liners wKhln 
the Interior of one or more of the perforated tubulare. 

25 63. A system for Isolating a first subterranean zone from a second subterranean 
zone in a wellbore, comprising: 

means for positioning one or more soUd tubulars within the wellbora, the solid 
tut>u]ars traversing the first subterranean zone; 

means for positioning one or more, perforated tubulars each induding one or 
30 more radial passages within the welttx)re, the perforated tubulare traversing the second 
subterranean zone; 

means for radially expanding at least one of the solid tubulare and perforated 
tutnilars within the weObore; 

means for fluididy coupling the perforated tubulare and the solid tubulars; 
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means for preventing the passage of fluids from the first subterranean zone to 
the second subten^nean zone within the wellbore external to the primary solid tubulars 
and perforated tubulars; 

means for positioning one or more perforated tubular liners within the interior of 
one or mcMe of the perforated tubulars; and 

means for radially expanding and plastically deforming the perforated tubular 
liners within the interior of one or more of the perforated tulMJlars. 

64. A system for extracting nnaterlals from a producing subterranean zone In a 
10 . wellbore. at least a portion of the wellbore including a casing, comprising; 

means for positioning one or more solid tubulars within the wellbore; 

means for posttbning oris or more perforated tubulars each including one or 
more radial passages within the wellbore. the perforated tubulars traversing the 
produdng subterranean 2x>ne; 
15 means for radially expanding at least one of the solid tubulars and the 

perforated tubulars within the w^bore; 

means for fluidicly coupling the solid tubulars with the casing; 

means for fluidicly coupling the perforated tubulars with the solid tubulars; 

means for fluidiciy isolating the producing subterranean zone from at least one 
20 other subtenanean zone within the wellbore; 

means for fluidicly coupling at least one of the perforated tubulars with the 
producing subterranean zone; 

means for positioning one or more perforated tubular liners within the interior of 
one or more of the perforated tubulars; and 
25 means for radially expanding and plastically defonming the perforated tubular 

liners within the interior of one or more of the perforated tubulars. 

65. An apparatus, comprising: 
a zonal isolation assembly comprising: 

one or more soFid tubular members, each solid tubular member including one or 
more external seals; 

two or more perforated tubular members each including radial passages 
coupted to the sofid tubular members; and 

one or more one-way valves for oontrollably fluidicly coupling the perforated 
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tubular members; and 

a shoe coupled to the zonal isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
members are fbnmed by a radial expansion process perfonned within the wellbore. 

5 

66. A method of Isolating a first subterranean zone from a second subterranean 
zone having a plurality of producing zones in a wellbore, comprising: 

positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone; ' 
10 positioning two or more perforated tubulare each including one or more radial 

passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone; 

radially expanding at least one of the solid tubulars and perforated tubulars 
within the wellbore; 

15 fluididy coupling the perforated tubulars and the primary solid tubulars; 

preventing the passage of fluids from the first subtenanean zone to the second 
subterranean zone within the wellbore external to the primary solid tubulars and 
perforated tubulars; and 

preventing fluids from passing from one of the producing zones that has not 
20 been depleted to one of the producing zories that has been depleted. 

67. A method of extracting nnaterials from a wellbore having a plurality of producing 
subterranean zones, at least a portion of the wellbore including a casing, comprising; 

positioning one or more solid tubulars within the wellbore; 
25 positioning two or more perfected tubulars each including one or more radial 

passages within the wellbore, the perforated tubulars traversirig the producing 
subterranean zones; 

radially expanding at teaat one of the solid tubulars and the perforated tubulars 
within the wellbore; 
30 fluidicly coupling the solid tubulars with the casing; 

fluididy coupling the perforated tubulars with the solid tubulars; 

fluidicly isolating the produdng subterranean zonei from at least one other 
subterranean zone within the welltxire; 

fluididy coupling at least one of the perforated tubulars with the produdng 
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subterranean zone; 

preventing fluids from passing from one of the producing zones that has not 
t>een depleted to one of the producing zones that has been depleted. 



5 68. A system for isolating a first subterranean zone from a secorKi subten^nean 
zone having a plurality of producing zones in a wellbore, comprising: 

means for positioning one or nK>re solid tiibulars within the wellbore, the solid 
tubulars traversing the first subtenanean zone; 

means for positioning one or more perforated tubulare each including one or 
10 more radial passages within the wellbore, the perforated tubuiars traversing the second 
subterranean zone; 

means for radially expandhg at ieaat one of the solid tubuiars and perforated 
tubutars within the wellbore; 

means for fluididy coupling the perforated tubuiars and the solid tubuiars; 
15 means for preventing the passage of fluids from the first subterranean zone to 

the second subterranean zone within the wellbore external to the prinrary solid tubuiars 
and perforated tubuiars; 

means for positioning one or more perforated tubular liners within the interior of 
one or more of the perforated tubuiars; and 
20 means for preventing fluids from passing from one of the produdng zones that 

has not i)een depleted to one of the producing zones that has been depleted. 

69. A system for extracting materials from a plurality of producing subten^nean 
zones w\ a wellbore, at least a portion of the wellbore iricluding a casing, comprising; 
25 means for positioning, one or more solid tubuiars within the wellbore; 

means for positioning one or more perforated tubuiars each including one or 
more radial passages within the wellbore, the perforated tubuiars traversing the 
producing subterranean zones; 

means for radially expanding at least one of the solid tubuiars and the 
30, perforated tubuiars within the weDbore; 

means forfluididy coupHng the solid tubuiars with the casing; 

means for fluididy coupling the perforated tubuiars with the solid tubuiars; 

means for fluididy isolating the produdng subtenanean zone from at least one 
other subterranean zone within the welibore; 



means for fluididy coupling at least ona of the peiforated tubulars with the 
producing subterranean zone; 

means for positioning one or more perforated tubular liners within the interior of 
oneormore of the perforated tubulars; and 
5 means for preventing fluids from passing from one of the produdng zones that 

has not been depleted to one of the producing zones that has been depleted. 

70. An apparatus for extracting geothenmal energy from a subtenanean formation 
containing a source of geothemidl energy, comprising: 
10 a zonal isolation assembly positioned within the subterranean fonnnation, 

comprising: 

one or more solid tubular members, each solid tubular member including one or 
more external seals; 

one or more perforated tubular members each indudihg radial passages . 
1 5 coupled to the solid tubular members; and 

one or more perforated tubular liners each including one or more radial 
passages coupled to the interior surfaces of one or more of the perforated tubular 
fnemt)ers; and 

a shoe coupled to the zonal isolation assembly; 
20 wherein at least one of the solid tubular members and the perforated tubular 

members are formed by a radial expansion process perfomned within the wellbore. 

71 A method of isolating a first subten^mean zone from a second subterranean 
zone including a source of geothennal energy in a welibore, comprising: 
25 positioning one or more solid tubulars within the wellbore, the sdkJ tubulars 

traversing the first subterranean zone; 

positioning one or more perforated tubulars each indudrng one or more radial 
passages within the wellbore, the^ perforated tubulars traversing the second 
subterranean zone; 

30 radially expanding at least one of the solid tubulars and perforated tubulars 

within the wellbore; 

fluididy coupling the perforated tubulars and the prfmary solid tubulars; 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore extemal to the primary solid tubulars and 



101 



perforated tubulars; and 

positioning one or mora perforated tut>ular liners within the interior of one or 
moiB of the perforated tubulars; and 

radially expanding and plastically deforming the perforated tubular Dners within 
5 the interior of one or more of the perforated tubulars. 

72. A method of extracting geothennal energy from a subterranean geothennaJ 
zone in a weltbore, at least a portion of the weltbore including a casing, comprising; 

positioning one or more solid tubulars withir) the wellbore; 
10 . positioning one or mare perforated tubulars each Including me or more radial 
passages within the wellbore. the perforated tubulars traversing the subterranean 
geolhermal zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 
15 fluididy coupling the solid tubulars with the casing; 

fluididy coupling the perfonsted tubglars with the solid tubulars; 
fluididy isolaflng 0ie subterranean geothennal zone from at least one other 
subterranean 2cme within the wellbore; and 

fluididy coupling at leasjt one of the perforated tubulars with the subterranean 
20 geothermal zone. 

73. A system for isolating a first subterranean zone from a second geothermal 
subtenanean zone In a wellbore, comprteing: 

means for po^onlng one or more scdid tubulars within the wellbore, the solid 
25 tubulars traversing the first subtenranean zone; 

means for positioning or^e or oHxe perforated tubulars each including one or 
more radial passages within the wellbore. the perforated tubulars traversing the second 
geothermal subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
30 tubulars within the wellbore; 

means for fluididy coupling the perforated tubulars and the solid tubulars; and 

means for preventing the passage of fluids from the first subtentinean zone to 
the second geothjermal subterranean zone within the wellbore external to the primary 
solid tubulars and perforated tubulars. 
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74. A system for extracting geothermal energy from a subterranean gec^mial 
zone in a wellbore. at least a portion of .tlie wellborB including a casing, comprising; 

5 nf)eans for positioning one or more solid tubuiars within the wellbore; 

means for positioning one or more perforated tubulars each including one or 
more radial passages within the wellbore, the perforated tubulars traversing the 
eubterranean geothermal zone; 

means for radially expanding at least one of the solid tubulars and the 
1 b perforated tubutars within the wellbore; 

means far fluididy coupling the soltd tubulars with the casing; 
means fbrfluldicly coupling the perforated tubulars with the solid tubulars; 
means for fluididy isolating the subterranean geothemnal zone from at least one 
other subterranean zone within the wellbore; and 
15 means for flukjidy coupling at least one of the perforated tubulars with the 

subterranean geothennal zone. . 

75. An apparatus, comprising: 

a zonal Isolation assembly comprising: 
20 one or more solid tubular members, each solid tubular member including one or 

. more external seals; 

one or more perforated tubular members each including one or more radial 
passages coupled to the solid tubular members; and 

a shoe coupled to the zonal isdation assembly; 
25 wherein at least one of the. solid tubular members and the perforated tubular 

members are formed by a radial expansion process perfonhed within the weHbore; and 

wtierein the radial passage of at least one of the perforated tubular members 
are cleaned by further radial expansiori of the perforated tubular members within the 
wellbore. 

30 

76. A method of Isolating a first subterranean zone from a second subterrar>ean 
zone in a wellbore, comprising: 

positioning one or more solid tubulars within the weHbore. the solid tubulars 
traversing the first subtenanean zone; 
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positioning one or more perforated tubulars within the welltx>ra each including 
one or more radial passages, the perforated tubulars traversing the second 
subterranean zone; 

radially expanding at least one of the primary solid tubulars and perforated 
tubulars within the wellbore; 

fluldicly coupling the perforated tubulars and the sc^id tubulars; 
preventing the passage of fluids frcmi ttie ifirst subterranean zone to the second 
subterranean zone within the wellbore external to the solid tubulars and perforated 
tubulars; and 

cleaning materlats fronn the radial passages of at least on» of the perforated 
tubulars by further radial expansion of the perforated tubulars within the wellbore. 

77. A method of extracting materials from a producing subtenranean zone in a 
wellbore, at least a portion of the wellbore Including a casing, comprising; 

1 5 positioning one or more solid tubulars within the wellbore; 

positioning one or more perforated tubulars within the wellbore each including 
one or more radial passages* the perforated tubulars traversing the producing 
subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
20 within the wellt)ore; 

fluididy coupling the solid tubulars with the casing; 
fluklidy couplirtg the perforated tubulars with the solid tubulars; 
fluididy isolating the producing subterranean zone from at least one other 
subterranean zone within the wellbore; 
25 fluididy coupling at least one of the perforated tubulars with the producing 

subterranean zone; 

monitoring the operating temperaturss, pressures, and flow rates within one or 
more of the perforated tubulars; and 

deaning materials from the radial passages of at least one of the perforated 
30 tutHilars by further radial expansion of the. perforated tubulars within the wellbore. 

78. A system for isolating a first subterranean zone from a second subterranean 
zone in a weltbore, comprisirtg: 



5 
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means for positioning one or more solid tubulars within the weilbore, the solid 
« tubulars traversing the Msubtentinean zone; 

means for positioning one or nrH>re perforated tubulars within the welibore each 
tnduding one or more radial passages, the perforated tubulars traversing the secorvl 
5 subteiranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the welibore; 

means for fluididy coupling the perforated tubulars and the solid tubulars; 
nrieans for preventing the passage of fluids from the first subterranean zone to 
10 the second subtemsinean zone within the welibore external to the solid tubulars and 
perforated tubitars; and 

means for cleaning materials from the radal passages of at least one of the 
perforated tubulars by ftirther radial expansion of the perforated tubulars within the 
WBNbore. 

15 

79. A system for extracting materials from a producing subterranean zone in a 
welibore. at least a portion of the welibore including a casing, comprising; 

means for positioning one or more solid tubulars virtthin the weilbore; 

means for posltidning one or more perforated tubulars within the weilbore each 
20 including one or mm racfial passages, the perforated tubulars traversing the producing 
sutiterranean zone; 

means for radlaUy expanding at least one of the solid tubulars and the 
perforated tubulars within the welltx)re; 

means for fluidlciy coupling the solid tubulars with tfie casing; 
25 means for fluididy coupling the perforated tubulars with the solid tubulars; 

means for fluididy isolating the produdng subterranean zone from at least one 
other subtenraneatfi zone within the welibore; 

means for fluididy coupling at least one of the perforated tubulars with the 
produdng subterranean zone; and 
30 means for cleaning materials from the radial passages of at least one of the perforated 
tubulars by further radial expansion of the perforated tubulars within the welibore. 
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